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On  the  Fundamental,  State  of  the  Magnetic  Phenomena  of  the 
Electrical  Connecting  Wire,  or  on  the  Transverse  Electrical 
Charge.  By  M.  Precbtel,  Director  of  the  Polytechnic  !»• 
stitutton  in  Vienna..    (Communicated  by  the  Author.) 

Magnetism  produced  by  electricity  is  of  the  same  nature  a» 
common  magnetism ;  the  apparently  anomalous  phenomena  of 
electric  magnetism  may,  therefore,  be  recognized  in  the  pheno* 
mena  of  the  ma^etisin  elicited  by  the  earth's  action,  or  by 
common  ma^etism ;  and  these  phenomena  ought  to  include 
the  explanation  of  the  phenomena  of  electro-magnetism.    Set- 
ting out  from  this  principle,  I  have  made  experimental  researches 
on  transverse  magnetization,  the  fundamental  phenomena  of  which 
were  previously  unknown.    I  believe  that  these  phenomena  give 
a  satisfactory  explanation  of  the  physical  state  of  the  electro- 
magnetic connecting  wire,  and  of  electro-magnetic  facts  in 
Seneral.    I  have  discovered  the  following  facts,  which  I  have 
etailed  in  several  memoirs,  inserted  in  the  first,  fourth,  and 
sixth  numbers  of  M.  Gilbert's  Annales  de  Physique  for  the  ye^ 
182  L    These  facts  I  shall  now  detail  in  succession* 

!•  When  a  straight  iron  wire  has  one  of  its  ends  presented  to 
the  magnetic  pole,  it  is  well  known  to  be  magnetized,  or  its  ivro 
ends  form  magnetic  poles  of  a  certain  degree  of  intensity.  Alt 
circumstances  bein^  equal,, this  polarisation  is  more  intense  in  a 
perfectly  straight  wire  than  in  one  which  has  angles  and  inequa«> 
lities. 

2.  When  an  iron  wire,  which  has  its  ends  united  accurately 
by.  welding,  is  magnetized  in  a  mode  presently  to  be  described^ 
New  Series,  vox.  iv.  b 
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an  endless  magnet  is  formed^  which  possesses  separate  poles 
throughout  its  circumference,  or  heteronomous  poles  alternately 
succeeding  each  oth^r.  For  these  experiments  the  softest  iron 
wire  should  be  employed. 

3.  When  the  most  perfect  circular  form  is  given  to  an  endless 
wire,  and  it  is  suspended  vertically,  it  will  be  found  when  exa- 
mined by  means  of  a  very  small  magnet,*  that  the  lower  part 
has  acquired  a  north  pole,  and  the  upper  a  south  pole.  By 
applying  the  pole  of  a  magnet  for  some  time  to  any  part  of  this 
circular  wire,  it  will  be  found  that  this  riag  is  so  magnetized,  that 
its  periphery  presents  two  heteronomous  poles  aiametrically  op- 
posite,  as  may  be  seen  by  PI.  XIII.  fig,  1.  i  i  are  points  of  in- 
difference. It  sometimes  happens  that  the  heteronomous  poles 
are  placed  from  90°  to  90°,  as  in  fig.  2 ;  then  the  points  of  indif- 
ference are  i  i  i  i. 

4.  When  an  endless  wire  is  bent  in  a  quadrangular  form,  a& 
in  fig.  3,  and  it  is  magnetized  by  applying  the  heteronomous  poles 
of  a  magnet  to  the  angles  a  and  b ;  then  the  four  angles  are  mag- 
netized in  such  manner  that  the  heteronomous  poles  succeed 
each  other  alternately,  as  is  shown  by  fig.- 3.     If  the  magnet  is 

-  sufficiently  strong,  and  the  iron  wire  very  soft  and  even,  then  this 
magnetic  arrangement  will  take  place  by  the  application  of  a 
single  magnetic  pole  to  one  angle,  for  example,  to  the  angle  ft. 

5.  When  an  endless  wire  is  bent  in  the  form  of  an  octagon,  ibid 
we  proceed  as  before,  i.  e.  by  applying  the  heteronomous  poles  of 
a  magnet  to  the  two  angles  a,  o,  fig,  4 ;  the  magnetic  poles  as- 
sume a  similar  arrangement,  i.  e.  the  heteronomous  poles  placed 
at  the  angles  succeed  each  other  alternately,  or  each  north  pole 
is  followed  by  a  south  pole,  or  vice  versa.  This  will  take  place 
in  every  polygon.  If  these  magnetic  arrangements  be  represented 
as  in  the  figure,  by  arranging  magnetic  needles,  one  half  of  these 
needles  will  be  directed  to  me  nght,  and  the  other  half  to  the 
left.  These  facts  prove  that  magnetic  polarity  has  a  tendency 
to  establish  itself  in  a  right  line ;  and  it  is  seen  that  in  the  endless 
polygonal  magnet  a  simple  magnetic  impulse,  upon  a  single  point 

^  of  its  periphery,  produces  a  quantity  of  heteronomous  poles^ 
which  succeed  each  otlter  alternately  upon  this  periphery. 

6.  This  arrangement  of  the  needles  indicates  the  elementary 
action  of  each  side  of  the  polygon ;  this  side  representing  a  linear 
magnet.  Nevertheless  this  elementary  action  can  be  observed 
only  when  the  sides  of  the  polygon  possess  sensible  length,  so 
that  a  very  small  magnetic  needle  can  follow  the  elementary  or 
separate  action  of  the  side,  or  of  this  linear  magnet.  Let  us 
45uppose  that  these  linear  magnets,  forming  the  sides  of  the 
polygon,  are  extremely  small  (1),  which  will  happen  when  the 
diameter  of  the  polygon  is  extremely  small,  or  the  number  of  its 

*  I  find  that  small  magnetic  needles  f^rom  half  to  one-eighth  of  an  inch  long,  are 
CKtremety  delicate  in  cases  of  small  quantities  of  magnetism,  even  when  the  heterono^ 
taxmB  pdfea  are  verj  hear  each  other. 
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^ides  is  very  great,  or  Which  comes  to  the  same,  that  the  poly- 
gon of  a  given  diameter  becomes   a  circle ;   or  (2)  that  the 
len^h  of  the  magnetic  needle  employed  to  examine  the  polarity 
of  the  endless  magnet  is  very  great  compared  with  the  leng^th  oif 
aside  of  the  polygon;  then  this  elementary  action  of  each  side 
of  the  polygon  cannot  be  observed ;  but  the  combined  action  of 
all  the  polarizations  distributed  on  all  the  sides  above  the  diame- 
ter parallel  to  the  needle,  will  take  place  upon  the  magnet.    By 
this  combined  action,  the  needle  shows  an  apparent  arrangement 
of  the  polarizations  in  the  endless  magnet    This  happens,  pre- 
cisely m  the  same  mapper,  in  arranging  a  series  of  magnets  in  the 
manner  represented  by  fig.  7.    These  magnets  are  disposed  one 
after  the  other  in  such  manner,  that  the  heteronomous  poles  touch 
•and  follow  each  other  alternately  in  the  length  a  b.    In  examin- 
ing the  magnetic  arrangement  a  b,  by  means  of  a  very  small  mag* 
netic  needle,  it  will  be  observed  that  the  elementary  actions  are 
represented  in  the  figure  by  small  needles.     But  in  employing  a 
magnetic  needle  which  equals  or  exceeds  the  length  of  the  Ime 
a  b ;  this  needle  attracted  by  the  combined  action  of  all  the 
polarities,  and  determined  by  the  quality  of  the  two  extreme 
poles  of  this  magnetic  arrangement,  will  assume   a  constant 
direction.   This  arrangement  indicated  by  the  needle  m  n  is  only 
apparent,  and  we  should  deceive  ourselves  if  we  were  to  conclude 
from  its  position,  that  the  arrangement  a  6  is  a  common  magnet, 
presenting  its  poles  at  the  two  extremities,  and  the  point  of 
mdifference  in  the  middle.     Let  us  suppose  that  the  line  a  b  is 
extremely  short,  it  will  then  be  impossible  to  examine  the  partial 
actions,  and  we  must  be  content  with  observing  the  total  or 
apparent  action.  « 

7.  It  is  nevertheless  easy  to  observe  what  happens  in  a  poly- 
gonal endless  magnet  with  respect  to  the  an'angement  of  tne 
needle  around  its  periphery,  if  the  length  of  the  sides  of  the 
polygon  are  veiy  small  when  compared  with  the  length  of 
the  examining  needle.  In  fig.  6,  the  needle  m  n  is  attracted  by 
the  poles  N  S  N  S  =  N  S  ;  the  needle  o  jp  by  the  poles  N  S  N  S 
=  N  S ;  the  needle  y  r  by  the  poles  N  &  iV  S= N  S.  The  needle, 
therefore,  preserves  its  direction  constantly  the  same,  around  the 
periphery  of  the  polygon ;  this  would  happen  precisely  the  same 
upon  all  the  points  of  a  polygon  of  an  infinite  number  of  sides, 
or  in  the  circle,  as  in  fig.  6,  so  that  there  will  be  an  appearance 
of  the  needle  being  directed  by  a  current  around  the  periphery 
in  the  same  direction. 

8.  A  superposition,  or  continuation  of  endless  magnets,  con- 
stitutes the  transverse  magnet  y  i.e.  in  a  transverse  magnet  every 
section  perpendicular  to  its  axis  is  an  endless  magnet.  The  trans- 
verse magnet  preseilts  no  poles  at  its  extremities ;  but  the  hetero* 
nomous  poles  succeed  each  other  alternately  in  the  periphery  of 
these  sections.  I  have  shown  in  a  memoir  whidi  is  inserted  in 
the  Annates  de  Physique  alreaidy  mentioned,  that  in  fonmi^  a 
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helix  of  iron  wire,  and  magnetizing  this  Tirtllnur  rftitlHiii'hy  nMBiWr 
■of  the  pole  pf  a  magnet,  in  the  direction  of  its'  axJi,  this  cylisdaJ 
becomes  a  transverse  magnet,  one  uide  Of -whieh'prM|e«U  thai' 
north-pole,  and  the  opposite  side  the  south  ^e.  '11i)B|^no*; 
menon  depends  upon  tne  fact  already  esp!airied;(S);  :I>1iiwaJ 
shown  th^  a  solla  bar  of  iron  may  be  magntetized'  ifftteiwUna 
inanner  by  carrying  homonomous  ma^netie  pdea  oa  idpixiBilei 
sides  in  the  plane  of  its  axis.  By  thus  treating  a'c^tttflniiM 
gular  bar  oF  iron,  for  example,  its  four  comere  W^  pKBflnt 
throughout  their  whole  length  the  magnetic  aTTangetaemt  Adjrjewbp 
«xplamed  with  respect  to  the  quadrangular  endtefl»  i»agMt)f 
that  is  to  say,  one  corner  will  present  throughout  itt  'f^bols 
length  the  north  pole,  the  following  the  south  pole,  th&  tfavoditiie 

'  north  pole,  ^nd  the  fourth  the  south  pole;  ai»l  the  twoexlv^i- 
tiea  do  not  exhibit  signs  of  reciprocal  polarity.  By  the  sam^  }ir»> 
ceBS,  I  so  formed  the  magnetic  ammgements  in  a  cyluidHcaliite^ 
.bar,  thatin  one-half  of  its  length  it  presented  longitadioal  m^nef. 
tism,  andintlie  other  half,  transverse  magnetism.  C^ieof  ita'c^di 
has  a  north  pole,  and  the  northern  magnetism  diminisheH'to'^fe 
centre,  where  there  is  indiffereoce ;  here,^^iriBverBe  nUgnetiari) 
distributed  throughout  the  periphery  of  the  other  huf  tooiM- 
mences.    In  this  arrangement,  these  two  magnelisms  support 

'  each  other  reciprocally.  ,' 

Let  us  apply  these  magnetic  phenomena  to  the  electrical  con- 
necting wire ;  we  shall  there  recognize  all  the  properties  ivhich 
belong  to  transverse  magnetism.  If  the  connecting  wire  iii 
prismatic,  e.  g.  quadrangufar  or  hexangular,  we  shall  then  find 
precisely  the  «ame  magnetic  arrangements  as  in  the  transveilwe  - 
magnets  of  the  same  form.  If  the  wire  has  a  cylindrical  foaa^ 
the  magnetic  arrangement  is  such  as  it  ought  to  be  according  to  ' 
the  properties  of  transverse  magnetism;  QeTerthelessthisarrange- 
ment  is  apparent,  and  consequently  the  cylindrical  wire  conpli*' 
cates  the  jmenomena  instead  of  ex^ainingthem,  asM.  Beraefins 
has  already  observed.  These  properties  of  tnuisverse  ma^a^- 
tism,  founded  on  the  facts  now  sketched,  explain  all  the  pheiK)^ 
mena  observed  in  the  connecting  wire,  not  only  without  dimcSliy,, 
and  without  having  recourse  to  anv  hypotheses  of  electric  cur* 
rents,  or  of  certain  qualities  of  tnese  currents;  we  mav  also 
predict  what  vrill  happen  by  varying  the  combinations  of  tiip  ex- 
periments to  which  the  connecting  wire  may  be  «ubjected..  (See 
the  memoir  in  the  fourth  number  of  Gilbert  s  Annales,  1821.) 

The  difference  which  exists  between  common  transverse  mag- 
nets  and  the  transverse  magnetic  charge  of  the  connecting  wire, 
depends  upon  the  nature  of  the  action  of  the  electric  pile.  Mei- 
ther  this  pile,  nor  any  electric  force  whatever,  ^ives  a  Bimpl^.-aitd 
determinate  impulse,  as  is  the  case  with  the  action  of  themagne^ 
or  with  a  plate  of  glass  electrically  charged  (leydeojar) ;  but  the 
pile  produces  and  receives  these  impulses  uveiy  instant}  so  that 
<be  ^ect  of  thi^  action  is  evident,  notwithstanmng  that  every  in* 
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Btnrt'ttii^litniUa^tsp^ofrlJbe^Qtn^  de^rUction  of  the  eleo 

tikt*efi9et^04<cur8. .  To  tl>|&jpjrapetiy  ^^i^  attribute  th6  reasoa 

\riiy  tke  1^  magoetnQs.acoqiiQ  iQ^  which  are* hot^ttiaglhietized 
to  8  seBSfiUe  degree  ,by  the  ^agp^t ;  for  altbo\t^  tliejse  metals 
baiefiinot  the  power  cfretaiamg  the  magnetic  chalrge,  aiid  «ufier 
moD&or  less  every  instant  the  Uj^utralization  of  the'conittiunrcated 
electricities  ;  yet  as  the  pile  establii^hes  thiis  electric  tehsiba  efach 
momentiit  is  impossible  that  these  metals  should  not  Exhibit  it&' 
effect ;  tbat.is  to  say,  the  transverse  or  magnetic  charge;  The 
eBLse  la  ithe  same  with  the  electriq  spark,  because,  the  electric 
iparH.ift  xiothing  else  than  a  cohuectiiig  wire  formed  by  the  air, 
as  ia-proved  by  the  experiments  of  Sir  H.  Davy,  by  the  magnetic 
property  of  the  electric  spark, 

fLhia  activity  of  the  pile  prevents,  at  the  same  time/ the  fixed 
arrangement  of  the  poles  in  the  periphery  of  the  qonnecting^ire, 
as  product  by  common  magnetization.  If^  for  example;  the 
coiuiecting  wire  has  any  kind  of  prismatic  form,  the  pole  of 
angle  S  t,  &g,  5,  which  was  south,  becomes  hordi,  \vhen  the 
bar  is  turned,  until  the  angle  S  t  occupies  the  place  of  the  angle 
£[  2;  and  the  angle  N  i,  which  was  north,  becomes  south,  when 
it  enters  the  place  of  the  angle  S  2.* 

■  According  to  this,  the  researches  into  the  phjenomena  of  the 
electrical  connecting  wire  resolve  into  this  simple  question  i 
Why  is  a  conducting  body  connecting  the  two  electrical  poles 
charged .  transversely  ?  The  answer  to  this  question  enters  into 
the  tneoiy  of  electricity  in  general,  and  I  shallprobably  find  an 
.opportonity  of  returning  to  it.  The  properties  of  the  traiis^ 
^erse  electrical  charge  form  a.  new  branch  in  the  theory  of  electri- 
city. The  facts  stated  readily  lead  to  the  result  that  every  trans'- 
•  verse  electrical  charge  is  magnetic.  The  reason  is,  that  in  the  trans- 
verse electrical  charge,  the  electrical  poles  approach  each  other 

-  infinitely  near,  and  on  account  of  this  approximation,  their  ten- 
'  sion  is  increased.    Let  us  suppose  that  two  weak  electrical  poles 

-  of  the  intensity  =  i  are  capable  of  giving  the  longitudinal  elec- 
trical charge  to  a  metallic  wire  of  100  feet  long,  and  the  thou- 
sandth of  an  inch  in  thickness,  and  that  this  longitudinal  charge 
becomes  changed  into  a  transverse  electrical  charge,  then  the 

-  intensity  of  the  poles  at  the  periphery  will  be  greater  than 
1200000  t.    As  two  very  weak  electrical  poles  are  capable  of 

f'ving  an  electrical  charge  to  a  much  longer  metallic  wire,  it 
llowB  tba$  the  electrical  tension  of  the  poles  in  the  connecting 
.  wire  must  be  very  great,  in  comparison  with  common  electrical 
^tensions,  for  which  the  air  still  preserves  its   non-conducting 

Iower,  although  it  is  diniinished  on  account  of  this  tension, 
t  is  this  great  electrical  tension  of  the  transverse  charge,  which 
...  -  iDiakes  the  metals  red-hot,  and  volatilizes  them.     This  constant 

'^   and'  iafinitely  great  electrical  tension  is  magnetic;  for  electri- 

*  ■  ■ .  , 

^  '^Tb^  teferences  ai«  not  in  the  figure,  but  being  apprehensive  that  I  might  alter 
'  tlifl  Mftuc,  I  have  sot  attempted  to  wpply  the  deficiency. — Ed. 


city  whose  tension  is  so  considerable,  that  to  it.  all  noiMMSAH  • 
ductors  become  conductors,  and  some  bodies  only  which  w^rttr 
before  conductors,  become  on  account  of  the  state  of  their  inr 
temal  cohesion  non-conductors,  can  only  be  magnetism.    Thiil 
I  have  shown  in  a  memoir  in  the  first  number  of  Gilbert's  An- 
nales  for  1821.    If  the  air  were  not  a  non-conductor  of  electric 
city,  we  should  not  be  acquainted  with  common  electricity^, 
but  only  with  magnetism. 


Article  II. 

Meteofolof^cal  Account  of  the  Weather  during  the  Three  Winter 
Months  of  the  Years  1821  and  1822,  kept  at  Jasmond,  jVenv 
castle^upon^Ti/ne.  With  Observations  on  the  Time  of  tht 
Flowering  of  various  Plants.    By  N.  J.  Winch,  Esq. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  Nmcatak-vpwn^Tf/mt^ApHl^yl^fil^ 

Conceiting  a  n^eteorological  account  of  the  weather  during 
the  three  winter  months  of  the  years  1821  and  1822  as  it 
occurred  in  the  north-east  of  England,  may  afford  amusement  to 
some  of  your  numerous  readers,  1  take  the  liberty  of  transmitting 
an  abstract  of  a  journal  kept  at  Jasmond  in  the  Tictnity  of  this 
town,  by  Mr.  Losh,  and  kindly  communicated  by  him  for  that 
purpose.  Together  with  observations  on  the  state  of  the  wea« 
ther,  notes  on  the  time  of  the  flowering  of  various  plants  are 
interspersed,  which,  with  some  general  remarks,  will  serve  to 
convey  a  cotrect  idea  of  the  mildest  winter  experienced  in  this 
psu't  of  the  island  within  the  memory  of  man. 

I  remain.  Sir,  your  obedient  servant, 

N.  J.  Winch. 


Jasmond,  one  mile  north  of  Newcastle-upon-Tyne,  about  200 
feet  above  the  level  of  the  river  Tyne.    Lat.  65^  N. 

1821. — Nov.  30.  This  has  in  general  been  a  mild  and  pleasant 
month,  favourable  to  vegetation,  and  to  all  kind  of  farmmg  ope- 
rations. There  were,  however,  during  it,  two  or  three  very 
heavy  storms  of  wind,  one  in  particular  in  the  night  of  the  SOtb, 
perhaps  as  violent  for  two  or  three  hours  as  any  within  the 
memory  of  man.  As,  however^  the  wind,  blew  from  tl^  W„no 
great  injury  has  been  done  by  it  to  the  shipping  on  the  coast. 

Plants  in  i7(ni?er.— China  rose,  Portland  thorn  heath  (JErica 
carnea),  iascpine  mignonette,  purple  groundsely  stocks^  pansey 
hollyhocks,  wall  flowers,  carnation,  colchicum,  gentiwella^ 
viola,  auricula,  primula,  Canterbury  bell. 
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Dry  and  hai;. 

During  the  two  latt  days,  the  beea 

have  come  out  m  great  numbers. 

and  flies  and  motha  haya  been 

fteqnent. 
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8 

41 

se-6 

a 

Very  Bne. 

SW 

46 

88-6 

10 

aear  and  pleaiant. 

SW 

43 

S87 

IS 

9 

Calm  and  pleasant. 

38 

S8-T 

9 

SW 

43 

88-7 

10 

Calm  and  dear. 

■Jl 

89-0 

.  A. '^''i*  ;/>.;! y^ .ij;!!:.:.  u/!f{f //^  ■>:!}   r.v^-^t   ■'-..,.:<   ^-.ri:. 


«JB0nio. 
1881. 


81 

••.V'>i 

Vj    • "- 

*  86 


a^Aihr.r.^i:j.'.    .'-rwtt**. 


9   4   CilmaiidpleMaiitf 
-  ia:._  Windy,  with  Mill.. 


r- 


«T 


fib 


80 


SO 


SI 


9 

'■  %i: 

10  r 
9 

10 

9i 

10 

9 

9 
10 

9^ 

»■: 
101 

9 

8^ 
10 

9 

8 
10  1 

9 

8 
10-^ 

9 

8 
10 

9 

8- 

la 

9 

2 : 

10 


:>i!' 


n*:'i if  *!•!*.:)}}*!  >ij.  f  .*f/y  j? 


.  \:.:.// 


T  ,-jr- 


\  1 


). 


Clear  moining. 
aoii^  and  gkMAi^  .  j 
Cabihaiufi  dear. 

Cloudy,  with  liliowenki 

CAblmd'wet. 

Gloemjr,  priih  showers. 

Fii^  but: showers  at  (me  o*clock» 

Gloomy  drizzling. 

Ha<y  morning  ;  hoar  frost. 

Gloomy,  with  rain. 

Mittf.;  very  wet. 

Heavy  rain. 

GlOdiUy,  with  uku    :  ?:v ^ 

Calttt  and  stir-light. 

Calnt  and  dear;  frosty. 

Ditto/'  .v  '.-  >  •..•■• 

I>it«^,.ditto. 

Hany  tiaorningi  hoair  fsatL 

Very  fine^ 

Glo^niy, 

Misty  morning;  hoarfrost. 

Cloudy  aiid  windy. 

M^mr  and  windy. 

Gloomy ;  very  wet. 

Stormy,  with  rain. 

DaVk4nd;vcry  wet. 

Gloomy  and  wet. 

Clear  and^  sunny. 

WiMy  axid  unsettled. 

Bees  fljring  abroad. 

Fine, and  dear. 

Ditto. 

Clear  and  frosty. 
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ST.; 
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49 

44-<  I 

44 
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43 
41 

3T 
42 
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31         88-84. 

89*0 
89-1 
jW-0 
88-9 

'88-8 
i?8-7 
88-5 

;  88-8 

;«8-7 


;28-6 

,88*1 

^8-1 

88-3 

28-6 

88-5 

88*6 

28-7 

«8-6i 

88-8 

88-8 

.«8-6 

!88-4 

'  88-4 

«8'4 

SS-Ti 

29*0 

«9-0i 

29-5 

2b  7 
29-7 
29-8 
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Plants  i A  Flower. — China  rose  ;  wall  flower^,  single' and 
double  ;  stopks^  single  and  double ;  geMiatidUu  ,(gentrana  acau- 
lis);  sweet  pea;  heath  (Erica  carnea),  pxityanthus,  auricula 
primula ;  papsey  ;;blue  hepatica ;  carnations.       . 

Theflow6rs  of  many  of  the  above,  a*  the  jcarnation,  sweet  pea, 
&c.  arie  very  feeble,  but  still  sufficient  t(y  show  the  remarkable 
mildness  of  tbe  sefuson>  or  rather  the  r(^m^v]^ali)l^  want  of  frost* 
We  have  not  as  yet  this  winter  had  snow  on  the  ground,  nor  any 
frost  beyond  slight  occasional  morning  hoar  frosts.  I  have 
never  seen  (lie  mercury  below  the  freezing  pomt.. '  We  have  had 
a  good  deal  of  heavy  rain,  but  still  in  tbi»  distoict  scarcely  our 
average  quantity ;  and  from  the  long  continued  drought  in  the 
summer  and  autumn,  I  am  inclined  to  think  that  more  would  be 
beneficiaL  Though,  during  this  mbnth,  we  hiave  had  no  very 
rioJe'htwind,  yet  we  have  nad  frc«iu:eat  wiiidy  weather,  and  it 

/ 


1)08  blown  much  more  from  the  SE  than  uborI,.  Wheat  look» 
wdlj  and,  I  think,  all  the  operatioDS  of  husbandry  have  been 
carried  on  without  interruption. 
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:>'         Wwther. 
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Jn.  1 
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Gleoifir  niOTmng;  how  froiC;  ftir. 
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S9'5 

S 

CloudvMidwcl. 
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SE. 

31 

29-7 

10 
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S3 
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» 

Gloemy;  ihuwen  of  ileet. 

33 

89-5 

9 

Gloooiy  and  cslni. 

NW 
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S9-5 

10 

Cilminddfludy. 

34 

89  61 
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Cahn  and  hazy. 

BW 

Si 
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DitUand  Rloornr. 
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UiWoftnddoudy. 

* 

-IS' 

ce-4 

'  't 

9^ 

sa 
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«9-8 
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Siormj,  with  snow. 
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34 
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Calm  «id  ftostj. 

N 

sa 
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-    t 
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Ho«  fro*,  »iUi  showers  of  mow. 

NW 

3* 

Mt-O 
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Cahn  and  deal. 
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30-0 

10 

sw 

33 

S:!| 
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Gloomy,  with  sIkU 

aa 
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IKtu,.' 

NW 

3i 

S9-9 
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Cahn  and  dear. 

3S 
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Gloomy. 

36 

300 
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Cloddy  and  windy. 

NW 

38 
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GWy. 

4ft 

SU-0 

1 
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Clear  an4  pleasant. 

37 

S0'04 

9 

Diuowid  windy. 

NW 

S3 

30-0 

10 

Cloady  and  windy. 

48 

)0 

9 

Cloudy. 

44 

K3-8 

3- 

Calm  and  Ene. 

w 
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S9-8 

10 

Calin  and  pleasant. 
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S9'8i 
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Windy,  hulpleas.ni. 

40 

i9  0 

Dine  and  gloomy 
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Ditto,  but  plea-sanl. 

43 

sa-9t 

■    '■  is 

9 

Pleaunt. 

45 

300 

Ditto,  but  windy. 
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47 

SOO 

10 

Windy  and  doudy. 

49 

k9-9 

,      13 

9 

V<^  windy. 

49 

89  9 
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Ditto  and  dnudy. 

sw 
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10 

Ditto  and  clear. 

Ydlow  aconite  in  flower. 
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9 

Stormy,  with  showers. 
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aeat,  and  windy. 
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99-8 
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Windy,  with  showem. 
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89-8 
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Very  fine. 
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<^Uar  and  windy. 
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'    10 
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neat  and  fine. 

3'i 

30-0 
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Ditto. 
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Ditto  and  frosly. 
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Calm  •nd  fln«. 
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89-9 
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Ditto, 
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Ditto. 
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Cloudy  and  windy. 
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89-9i 
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T3it,o. 
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\     ** 

\    Sfl-0 

10 

B.V(o«ed»«7  windy. 
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Eior. 

1    ,t  ■ 
Wind. 
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Tber. 
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Jan. 19 
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Calm  and  pleasant. 

— 

450 

30^       ' 
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Veryfiae. 

SW 

45 

30-0          , 
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Qloam^  and  windy. 

— 

48 

89*8         i 

80 
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Clear  and  inndy. 

.— 
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29'8         ' 
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Very  fine. 

w 

45 

89-9    ;^ 
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Calln  and  dear. 

•^ 

48 

89-9'         r 

^ 
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Oenr  and  windy. 

1.. 

44 

30-0        ^ 

8 

Very  fine. 

TT 

45 

300 

• 

.10 

Calm  and  mild. 

.. 

44 

^0 

i 

■ 

^now-dcopa  and  crocuss  in  floweir. 

- 

^ 
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■  Vevffittet 

mmmm 
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IKtIo. 

ft^W 

47 

30-0 

10 

Calm  and  {deasant. 
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1i9 
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Veiyfinet 
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89*9 
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Ditto.    . 

SW 

46 

89-8 

10 

Gloomy. 

—  • 

46 

89-T 

V 

■  Bizda,  say  thmdies,  Mo^  iMiMi- 

1    .  ■ 

and  bedge-sparrows^singing  this 
evening^as  ttiey  do  in  April. 

- 
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/  Calm  and  pleasant. 

_ 

46 

tto-6 

8 

Veiyilne. 

SW 
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89-6 
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Gloomy. 

— 

45 

89-64 

I 

We  have  in  flower  in  the  open  air 

1 

88  dis^ct  kinds  of  shrubs  and 

. 

plants. 
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Windy  and  doudy. 
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Ditto  an  A  dear. 
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Windy. 
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89-8 
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Cltar  and  windy. 

— 
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89-9 
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Ditto. 
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89-9 
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Gloomy  and  cold. 
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Calm  and  misty. 
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8 

Ditto  and  wet 
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39 

30-0* 
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Darky  windy,  and  wet. 
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Clear  and  windy. 
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IMtto. 
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Gloomy. 
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Clear  and  pleasant 
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Ditto. 
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Calm  and  very  dear. 
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9 

Clear  and  hoar  frost. 

VtfHB* 

— 
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8 

Ditto  and  fine. 
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.:-. 

300 
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Gloomy  and  windy. 

.— 
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SI 

9 

Stormy  n%bt ;  wmdy  morning. 

— 

41 

29-9 

8 

Clear  and  nigh  wind. 

SW 

43 

•89-8 

10 

'linenigfat;  windy. 

48 

89-8 

In  Fhywer. — China  ros^,  laurustinus,  commop  furze,  pansey, 
yellow  aconite,  wall  flower^  christmas  rose,  stocks,  hepaticas  of 
different  colours,  polj^anthus,  auricula,  primrose,  gentianella^ 
beaths^  procu^,^  snow  drops,  pimpernel^  dwarf  rhododendroa 
{rhododendron  hirsutum),  hellebore,  and  mespilus  japonica* 
This  month  of  January  has  been  the  mildest  ever  remembered^ 
and  certainly  very  favourable  for  gardening  and  planting.  We 
have  had  some  very  heavy  gales  of  wina»  and  seversd  slight 
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itj  nights,  but  nothing  like  snow  storms,  wliich  are  usual 
^s,«eiuon.oft'n«^e«f.  The  crops,  purticutarly  that  oC  wbea^ 
ihe  last  autuiTiti,  have  proved  very  productive  in  the  noitii--' 
tern  part  of  the  kingdom  at  least,  and  of  a  good  quality. 
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8E 

SJ 

99-84 

10 

Cahn  ;  luuyand  wet 

3H 

99  8 

11 

9 

Plou«ntday. 

39 

998 

S 

Very  iiac 

8E 

47 

99 '8 

10 

Oloomy  and  arindy. 

49 

99-7 

Ifr 

9 

Calm  and  pleannt. 

43 

99'T« 

fi 

CleuandiunnT. 

SW 

40 

99-8 

10 

Mignonette  in  flowet. 

41 

a»-8 

u 

9 

Clear  and  fine  morning. 

W 

W 

SO-9        1 

e 

aoudy. 

8W 

49 

S9-» 

10' 

Wet  ereniDgi  Ma^ht,  Init  luOj 
niKbt. 

BW 

-  ■» 

an 

a     '■■■!:iif:'it^iitciSiii'^)}^'h^i^-m'^  li^i 


VaDth. 

Hoar. 

yfM^._    .... 

Wind. 

Thet. 

Buom. 

IBSi. 

^ 

VA.  i1 

VadalidpkiMat. 

£W 

50". 

V«T,fiMd.y.   .           . 

W 

Bi- 

1.0 

OtoBynighlt  wiDdy. 

W 

ts 

9»H. 

IS 

ViDd/.butpIoMiit: 

SW 
W 

Calm  >nd  itulight. 

w 

.« 

1  ^ 

10 

Ctoady. 

8W 

■■«■■ 

i  SW 

Ktttmd  windy. 

w 

« 

soo 

10 

Ditto  and  cilni. 

w 

At. 

.^Wfl-.A 

80 

GkMn  ■»!*•«. 

.** 

ss-s 

Clor  uid  windy. 

w 

44 

89-6 

10 

Calm  and  dew-. 

44 

ag-T 

w 

Clear  aod  Eunny. 
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Cloudy,  will)  alight  ihswers. 
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Windy,  but  mild. 
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ti 

S9-7 

Clear  and  fine. 
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Clear  and  lunny. 
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Bunny  ind  fine. 
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47 
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In  Floroer. — Crocus,  snowdrop,  hepatica,  ocoQite,  violoti'Vall 
flower,  heath,  mezenon,  anemone,  stot^,  patiBey,  pnlyaoMlfa, 
primrose,  auricula,  primula  gentianella,  dog  tooth,  vKdet,  fltffiff^ 
maA  rose,  pimpernel,  carnation.  The  moi^li  of  February  hu 
this  year  been  remarkable  for  its  mildness.  We  have  had  no 
ifrost'Deyond  occasional  hoar  frosts  in  the  morning,  and  although 
there  have  been  some  violent  gales  of  wind,  and  one  or  two 
Beavy  falls  ofrain;  upon  the  whole,  all  the  operations  of  husban- 
dry ftnd- gardening  liave  bceti  carried  on  without  intemiptMD, 
and  in  the  most  favourable  tnaoner.     At  the  saim^.  fifiiei -fce 

,  frosty  mornings  have  given  a  salutary  check  to  veo;etati6h,  and 
.  prevenf  ed  that  premdture  expansion  of  leaves  and  Boir^rs'vhich 
too  often  ends  m  the  ruin  of  our  crops  of  fruit,  particularly  of 

Y Apples  and  pears.  -.  .-i...,-:    .    ■  ..       ;-.■■,.  .■;:rfx  .k 
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17^  ^b  \i^^  kept  at  the  Imperial  Academy  ^f%cience$ 

llk^t.\Petenbv^:\  to  which  isW^ji  the  J^iiii-Yeai^  1^8  and 

i  both,  coj^d  from  the  Rumar^'iteariji^iCal^ndi^r.    By 


>)ui: 


;> 


ceMnt  of  the  Weather  at  St.  Petenrburgh  froi^  the'^ekr  1772 
' '       :  to;  1792,  both  included,  in  tlie  Old  Stile.  •      .; . 


Barometrical  Obser^dti(ni$. 


'>i 


Eof ^h  iii^. 


>  ;>(.  Oip^atest  tiieiffht  during  th«s6  20  yearn  oc- 

earred  on  Nov.  23, 1774  : . ; ... : . : . .!. . .  Z\'W 
L«»8t  height  in  1784 ,. . . ,  28-56 

D^fferende' 2-69 


■  r 


i.' i'2.  M^i\  of  ,the  greatest'  yearly  height  tsdcen  on 

'^         the20vears .•.....; ^0-841 

M^  of  the  least  height ^8'813 

Mfference '  2-028 


''I. 

'.>■• 


General  mean  height .......^....  29*914 


itt  eeneral,  the  barometer  fluctuates  the  most.;  and,  therefore^ 
!ig^uie  highest  and  lowest  points  in  December ;  but  the  mean 
i^t  was  at  the  upper  extreme  in  May;  and  at  the  lower  in  July* 


I  i.j» 


Thermometrical  Observations^    • 

Thci  account  is  given  in  the  scales  of  Reaumur  and  De  Lisle» 
liiwe  reduced  the  numbers  to  Fah9*enheit's  scale,  and  annexed 
tfk  td  the  ethers. 


•J' 


*fH"  I  J' 


>»■■      ■■ 


seittest  coM  qi^  the  4th  of  Feb.  1772. 

%«  gieiliesC  heat  <mtbe7th  of  Jnlf,  1T88  •.,;^..^.......^. 

Iliemeanof  the  greatest  cdd  for  the  SO  jean  ••• •«.. 

The  mean  of  the  greatest  heat ..•...........,•••..•• 


The  diflnnnence 


^ 


•^3S*S0S-0 
9%   KNH) 


ISO 


.-S3 
d6 


(5 


ios« 


**« 


OA. 


195-6 


106  I  89 


•.69,1 


66| 
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3.  a.  Mean  temperature  in  the  mornings  and  evenings 

b.  The  same  during  the  summer,  or  ttom  MsftUl  October 

c  'The  tame dniing  the  wmter,  orfrom  November  till  April... . 

4.  a.  Mean  temperature  at  two  o'clock  after  mid-day 

b.  The  same  during  the  six  summer  months 

c  The  same  during  the  six  winter  months 


J 
J 


In  general,  January  was 'the  coldest,  and  July  the  hottest' 
month. 

The  first  frost  was  always  between  the  8th  of  Sept.  and  the 
9th  of  Oct. ;  but  in  general  about  the  27th  of  Sept.  ;^  and  the  last 
frost  always  between  the  1st  of  April  and  the  12th  of  May,  but 
mostly  in  April. 

Each  year  had  about  112  cotnplete  winter  days,  69  harvest 
and  spring  days,  with  frost  in  the  night,  and  194  summer  days. 

The  ice  in  the  Neva  River  at  St.  retersburgh  was  broken  up 
sometimes  on  the  22d  of  March,  generally  on  the  1st  of  Aprit 
and  never  after  the  31st  of  this  month.  This  river  was  never 
frozen  ag)Etin  before  the  16th  of  October,  mostly  on  the  14th  of 
JNovember,  and  never  later  than  the  12th  of  December.  The 
river  was  navigable  genierally  218  days,  and  covered  with  ice  147 
days. 

Each  year  had,  for  the  most  part,  69  perfectly  calm  days,  166 
'^ays  of  strong  wind,  103  windy,  and  27  very  stormy  davs.  The 
-west  wind  prevailed  the  most,  and  the  south  wmd  the  least 
January  was  the  most  stormy,  and  had  westerly  winds,  and  July 
was  the  calmest  month.  Tne  north  wind  reigned  in  April,  the 
east  in  July,  the  south  in  November,  and  the  rest  in  August. 

Each  year  had  91  fair  days,  118  completely  dull,  156  partly 
cloudy  days,  106  rainy,  73  showery,  43  loggy,  and  4  times  hail; 
13  to  14  times  thunder,  and  21  northern  lights.  In  the  year 
1786,  it  thundered  18  times ;  in  1790  only  6  times  :  these  are 
the  extremes  in  20  years. 

The  year  1774  had  the  most  thunder  and  northern  lights,  the 
tiiunder  having  been  heard  17  times,  and  the  northern  lights 
seen  48  times.  It  is  remarkable  that  the  northern  lights  have 
decreased  since  1782,  as  from  that  year  to  1786,  they  were  seen 
110  times,  and  only  39  times  from  1787  to  1791. 

The  most  serene  months  were  April  and  June,  next  to  them 
March,  May,  and  July ;  November,  December,  -and  January, 
were  the  dullest  months ;  August  was  the  most  cloudy  and 
variable,  and  next  to  it,  the  months  July,  May,  and  September. 
The  greatest  fogs  are  in  February,  and  the  most  rain  in  July, 
August,  and  September ;  the  most  snow  falls  in  December.  It 
-bttttt  the  most  in  May ;  in  September^  somewhat  less^imt  never 


in  Jaau€ury  and  February ;  in  December,  only  twice  in  20  years  ; 
in  March  and  November,  four  times  ;  and  in  June,  five  times. 

The  northern  lights  abounded  in  September  and  March,  and 
July  had  the  most  thunder ;  the  former  havine  been  seen  four 
tinges  each  month,  and  the  latter  heard  four  or  five  times.  Dur* 
ing  20  years,  it  thundered  three  times  in  June  and  August ;. 
June  and  July  had  no  northern  lights,  and  December,  January,. 
and  September,  had  no  thunder.  In  November,  it  thundered 
only  once ;  in  April  it  occurred  five  times,  in  October  three,  and 
in  rfovember,  two  thunder  storms. 


Statement  of  the  Weather  for  the  Years  1818  and  1819. 

Barometrical  Observations. 


1819. 


t«  tu  The  ijreatest  height  was  in  1818  on  Oct.  5,  and  in  1819  on 

Feb.  25 

The  least  height  on  Jan.  4,  in  1818;  and  on  T^ov.  26,  in 

1810 

b.  The  difierence 

Hie  tnean  height 

e.  The  mean  height  from  three  observatiozis  every  day  in.  the  year 


tU  Hie  aiercaTy  stood  higher  than  89*86  English  inches  during  . 


£ng.  In. 

81-82 

28*86 

2-46 

^009 

SO'OO 


Days. 
281 


Thermometer. 


. 

1818. 

1819. 

].  «.  Oreatait  eold  by  Fahrenheit 

The  greatest  cold  in  1818  was  on  Feb.  IT,  and  in  1819,  on  Dec. 
17-  below  zero •••«• 

1261Gi 
880 

34 

h.  Greatest  heat  on  July  9,  and  on  May  27,  in  the  respective  years. 

90 

1006a 

124 

2»  «.  There  vcre  days  in  which  the  temperature  was  below  the  freezing 
notnt  in  the  mominffs  and  eveninn  ......tT....t'*T-tf.**.. 

Days. 
150 

4 

6 

20 

^12 

Dajrs. 

174 

A.  In  the  above  days,  titiere  were,  in  which  the  temperature  was 
SO^  below  zero • .»••.. 

2 

^IfP  to  18°  below  zero .•• 

3 

18**  io  6^  ditto 

9 

6®  below  to  8®  above  zero. 

35 

^  to  20°  ditto 

41 

20O|fr 320  ditto. ......^^.«.« 

8* 

lAO   < 

174 
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J.  0.  There  were  dayi  in  which  the  teraperatme  foie  higher  than  the 

fteeiiiigpointm  thewamieil^pMt  ofdiedajr...... •••  . 

i.  Of  tfaew  days,  there  were,  in  which  the  temperatuze  was  80^. .  • . 

Between  80O  and  670 

etoandSS") 

5ft»and4So 

4SOaadS8o 


4.  a.  The  mean  temperature  in  the  mornings  and  evenings  from  the  1st 

of  NoTomber  to  the  1st  of  the  same  month  eadi  year. ....... 

5.  And  die  mean  temperature  at  mid-day. 

c.  But  die  mean  temperature,  ftom  obsenrations  Aree  times  a  day, 

taken  soon  after  mid-day,  was 

Thesame  for  the  mornings  and  evenings.....' 

d.  General  mean  temperature,  ftom  three  observations  eadi  day. . . . 

5.  mi  Last  ftost  in  the  ust  part  of  the  year  was  <m  May  18, 1818,  and 

April  «8,  1819. 

first  frost  in  the  latter  part  of  die  year  was  on  Sept.  13, 1818,  and 
Oct  15,  1819. 


ft.  WindUew;  very  stormy  or  hurrieaiies 

Yery  windy .*.  •• 

Windy 

Modentdy  windy 

Calm 

c  North  wind  prevailed  •.•••••.....••... ...•• 

Bast 

Sondi. 

West...; 

Nordi-east 

Soudi.«ast 

Sottdi-west 

.Nordi-west 

d,  Perfecdy  dear  days • 

Ptody  clear  and  pardy  cloudy 

Overcast ., 

e.  There  were  in  the  above,  misty  days. 

6.  a.  RainftU  during 

Snow ', • .. . 

Hail,  times 

K  First  snow  was  on  Oct  14,  1818,  and  Oct.  17, 1819. 

Last  snow  was  on  May  5, 1818,  and  May  10,  1819. 
€.  The  water  oondnuedfrosen...... 

Hwsnmmcr had ....• 


d.  The  rain,  hail,  and  snow,  were  equal  to  a  colttmn  of  watercf. . . . 
The  proportion  of  water  yielded,  nom  rain  to  that  from  snow,  was 


7.  «•  Thunder  was  heard 

First  dmnder  occurred  on  April  15,  1818,  and  April  6,  1819. 
Lastdinnder  tras  on  die  Sept.  1, 1818,  and  Sept.  18, 1819. 


1818. 


Days. 

15 
38 

84 
89 
93 


873 


800 

eo 

45 

37 
40 


Bays. 

14 

85 

60 
851 

15 

87 

51 

34 
184 

36 

84 
38 

88 

78 
153 
140 
818 


77 
87 


859 
118 


Bng. 

inches. 

18*84 

5to8 


Times. 
18 


1819. 


Tkji. 


15 
46 


48 
56 


889 


84 

61 

39 
87 
35 


IT 

76 


i 


818 
54 


89 
6 


160 


16^ 
4to3 


Time% 
16 
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A'-i.:     w!s.  ^ 
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rt^  ■  .  *  «      >   ' 

T^icu&t  xoimd  the  son  oocaned '. .'Z.'. ..;;.:.; )^; . .  j*. . •••& .  :•  t «: 


1^818. 


''  ^J^ortlwhi  lights  were  seen  ^  ^. . . .-. i . . .  *  .■ 

8.  i'THe  Ahr  Neva  was  frozen  on  Nov.  15, 1818,  and  Oct  87,  l*l».j  J 
:*Thc  iU  was  broken  up  on  Apifl  11, 1818,  and  April9;18l9>.     |  ^ 

M.r       »       f*i  = ■ ■ -~T — :     \    r    J 


Times. 
6 


MW     •* 


181t» 


Timts. 
19 


u» 


^    C  v\':     . 
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Oirthe.  C^stallim  Form  of  Diaspore.  By  W.  Phillips,  FLS,  &;c» 
(To  the  Editor  of  the  Annals  of  Philosophy.) 

Ijfiiiikfi  Jknnals  of  Philosophy  for  the  present  month  there  is:  a 
commauibation  on  the  subject  of  that  <nure  mineral  diaspore>  .  la 
the  cabinet  of  my  friend,  S.  L.  Kent,  ia  another  specimen  ovnai- 
^enA>iy  t-^^embling  that  which  is  in  the  possession  of  <9.  B. 
Somerby,  but  of  a  more  highly  crystalline  structure.  • 

The  results  obtained  by  subjecting  the  latter  to  the  blowpwe 
by  J.  G.,  Children,  Esq.  tend  to  show  that  it  does  not  Affer 
essentialb^  in  character  from  the  diaspore  of  Le  Lievre  ;v  iemd 
having  been  permitted  to  examine  the  specimen  in  the  posses- 
sion  of  ^^  L.  Kent,  which  he  bought  many  years  ago  «t  a  sale 
of  foreiga  minerals^  without  either  a  name  or  locality,  I  am  satis- 
fied that  it  also  is  a  true  diaspore. 

I  succeeded  in  detaching  portions  of  several  fragmettt^  of 
crystafe,  :And  one  very  minute  and  nearly  perfect  cry^tal^  suffi- 
cieMly  brilhant  for  the  use  of  the  reflective  goniometer. 

Hiis  crystal  is  a  doubly  oblique  prism,  of  which  the  form  and 
measurements  are  shoy^a  in  PL  Xril.  fig.  11. 

V-       'M  on  T w  V.    66*^   •  0^ 

PonM 10&    30      - 

PonT 101     20 

!Vhe  plane  o,  though  perfectly  defined,  is  not  brilliant  enough 
fof  the  iise  of  thfe^  reftectLve  goniometer,  nor  are  three  extremely 
minute  planeS  in'cotinexion  with  it  at  the  lower  solid  angle  of  the 
prism. 

I  possess  a  very  small  fragment  of  Le  Lievre's  diaspore,  oa 
wUcn  thei  plane  r  of  the  preceding  figure  is  very  bright,  and  oa 
which  there  is  a  cleavage  parallel  to  me  plane  M,  and  fience  I 
have  been  enabled  to  procure  the  measurement  \>y  ^^  tcSl^Oci^^ 

Neu;  Series,  vol.  iv.  c 


18       Mr.  Borne  on  the  Differences  in  the  StatemepUeqf   [July, 

^  goniometer  of  61^  40',  which  is  so  near  to  the  complement  of  P 
on  M  (108^  3(K)  that  it  is  impossible  to  doubt  its  being  P  on  M 
return  over  the  edge  X.  Nor  can  a  reasonable  doubt  exist  that 
the  two  specimens  are  identical,  though  differing  somewhat  in 
appearance.  They  afford  similar  resmts  on  the  application  of 
heat.  W.  Fhillips. 


Article  V, 

On  the  Differences  in  the  Annual  Statements  of  the  Quantity  of 
Rain  falling  in  adjacerit  Places,  By  H.  Boase,  Esq.  Treasurer 
of  the  Royal  Cornwall  Geological  Society. 

(To  the  Editor  of  the  Annals  of  Philosophy.)    . 

SIR,  Geological  Society y  Penzance,  June  1,  1828. 

Your  intelligent  correspondent  Mr.  Hanson,  noticed  {Annak 
for  May,  p.  372),  that  "  the  differences  in  the  annual  statements 
of  rain  from  places  near  together  are  singular,  and  certainly 
require  an  attentive  inquiry."  The  tables  published  from  time 
to.  time>  and  periodically,  in  the  Annals  oj  Philosophy,  exhitHt 
still  greater  "  differences''  than  those  stated  by  Mr.  Hanson; 
and  it  was  in  consequence  of  remarking  such  anomalies  that  the 
resident  officers  of  the  Cornwall  Geoloj^ical  Society  instituted^ 
above  12  months  ago,  a  course  of  careml  observations,  with  a 
view  to  an  explanation  of  this  phenomenon. 

Suspecting  that  a  part,  if  not  a  great  part,  of  the  differences- 
arose  irom  the  disparity  of  gauges  or  measures,  our  first  care  was 
to  be  accurate  in  that  respect.  Fig.  8  (Plate  XHI),  will  show 
better  than  a  mere  verbal  description,  the  form  of  the  instruments 
we  adopted.  The  upper  rim,  a,  is  of  copper,  one  inch  wide;, 
the  basin  or  funnel,  b,  is  of  pewter,  two  inches  deep  ;  the  outer 
neck  or  cylinder,  c,  is  of  the  same  material,  as  is  also  the  pipe, 
d.  This  cylinder  should  so  fit  the  neck  of  the  bottle  or  receiver,. 
€,  as  to  keep  the  funnel  quite  steady ;  and  the  pipe  has  a  very 
small  orifice  at  its  lower  end,  and  is  covered  by  a  perforated  lid 
at  top,  in  order  to  prevent,  as  much  as  possible,  evaporcUion. 
The  diameter  of  the  copper  rim  is  exactly  six  inches,  and  cor* 
rectly  turned  in  a  lathe  and  perfectly  circular.  AU  this  any 
<ixpert  brazier  can  accurately  execute,  and  for  the  cost  of  4«.  or 
5s.  A  common  bottle  does  well  for  the  receiver,  but  it  should 
be  of  the  capacity  of  not  less  than  three  pints  wine  measure,  for 
a  gauge  of  six  inches  diameter. 

No  less  care  is  requisite  in  having  a  measure  accurately  gra- 
duated. A  cylindrical  glass  jar  or  gas  receiver,  f,  is  very  con«r 
yenient,  and  easily  obtained.  In  a  guage  of  six  inches  diameter 
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one  inch  deep  of  rain  is  e<][ual  to  28*274  cubic  inches  (nearly  one 
pint  wine  measure)^  and  in  weight  at  the  temperature  of  60°  to 
7139-1850  grains  ;  consequently  i  inch  =  1784-7962  or  1784f 
^ains  nearly.  Let^  therefore,  the  glass  jar  be  exactly  balanced 
in  good  scales,  and  then  filled  with  rain  or  distilled  water  to 
the  perfect  equipoise  of  1784|.  grains,  marking  the  height  on 
the  side  of  the  measure,  which  will  be  the  indication  of  '25  or  4- 
inch  of  rain  in  the  guage.  Were  the  cylinder  of  equal  diameter 
throughout,  it  would  only  remain  to  divide  the  space  so  marked 
off  into  25  equal  parts ;  but  as  these  glasses  are  seldom  quite 
uniform,  it  is  necessary  to  check  the  measure  by  weight  to  every 
•05  of  an  inch,  which  is  easily  done  by  weighing  with  1427|.  grs. 
for  -20,  with  1070|-  for  -15,  with  714  for  -10,  and  with  357  grs. 
for  '05  of  an  inch,  marking  these  divisions  severally  and  accu- 
rately on  the  side  of  the  measure,  and  then  dividing  each  into 
five  equal  parts,  observing  to  allow  in  the  lowest  for  the  bulb 
usually  found  at  the  bottom.  Thus  the  measure  will  be  gra- 
duated to  the  hundredths  of  an  inch,  and  if  it  be  about  1^  inch 
in  diameter,  the  spaces  will  be  large  enough  to  halve,  so  that  the 
register  may  be  conveniently  kept  in  three  places  of  decimals ; 
thus  instead  of  •lO.v,  set  down  '106,  being  so  many  thousandths 
of  an  inch.  If  there  is  any  difficulty  to  cut  the  glass,  the  gradua- 
tion may  be  marked  with  a  pen  on  a  slip  of  paper  pasted  on  the 
side  of  the  measure,  observing  that  it  should  be  quite  dry  before 
the  operation  takes  place. 

It  is  thus  easy  to  provide  an  accurate  pluviameter ;  but  to  find 
a  suitable  situation  for  fixing  it  '^  at  a  sufficient  distance 
firom  trees,  buildings,  or  any  object  that  might  obstruct "  the 
free  current  of  the  wind,  is  a  matter  of  great  difficulty,  and  of  the 
greatest  importance.  For  this  reason,  the  tops  of  the  highest 
buildings  have  been  heretofore  selected.  There  is,  however, 
cause  to  suspect  that  they  are  the  most  ineligible.  In  the  reports 
firom  Kinfaun's  Castle,  the  upper  is  made  to  indicate  more  rain 
than  the  lower  guage.  This  is  contrary  to  all  similar  observa- 
tions, and  to  the  nature  of  things.  The  error  must,  therefore,  be 
in  the  different  capacity  or  situation  of  the  instruments  used. 
To  this  phenomenon,  which  has  excited  so  much  speculation, 
our  observations  have  been  particularly  directed.  Three  guages 
and  measures,  exactly  alike  in  form  and  size,  have  been  used. 
The  first  was  already  fixed  on  the  top  of  our  Museum  (from  this 
our  annual  reports  are  drawn),  higher  than  the  level  of  the  adja- 
cent chimney  stacks,  and  consequently  free  from  lateral  obstruo- 
tions.  The  house  is  open  in  front,  joined  on  each  side  to  others, 
and  its  back  towards  the  continuous  buildings  of  the  town.  The 
guage  is  45  feet  above  the  surface  of  the  ground,  and  143  above 
the  level  of  the  sea.  The  two  other  suages  are  fixed  at  the  level 
ofthegroundy  each  in  a  garden,  and  at  a  distance  of  about  60 
yards  from  any  building  or  hidi  trees,  being  in  respect  of  all 
circumstances,  that  seem  to  affect  the  fall  of  rain,  similar  eac&  • 

c  2 
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to  the  other.  The  firat  of  these  two,  or  No.  2,  is  150  yards  dis- 
tant from  the  Museum,  and  90  feet  above  the  sea.  No.  3  is 
about  500  yards  from  both  the  former,  and  70  feet  above  the 
level  of  the  sea.  In  these  two,  viz.  No.  2  and  No.  3,  the  quai^ 
tity  of  rain  was  on  the  whole  equal,  only  varying  occasionally 
in  a  small  degree  above  or  below  each  other ;  but  the  difference 
between  them  and  No.  1  is  very  great,  viz.  above  3  to  2,  the 
result  of  12  months  being,  in  No.  1 ,  30*475  inches  ;  and  in  No.  2 
and  No.  3, 46-080  inches. 

The  ratio    varied    considerably  in  several  months,    as  for 
instance,  the  total  of 

No.  8  and 3.  No.  I. 

Aug.  1821,  was  in.  4-470  ....  4-000  being  nearly  as    9  to  "8 

September 4-520  ....  3-190  9        6 

October 5-770  ..•.  3-550  11        7 

November 5-170  ....  3-110  10        « 

December 9-500  6-480  19      13 

These  months  were  unusually  wet^  and  the  three  last  remarkabfy 
stormy. 

Having  observed  that  the  difference  between  the  first  and  the 
other  guages  varied  with  the  more  or  less  wind,  its  velocity  has 
been  registered  from  observation ;  but  not  having  an  accurate 
anemometer,  we  cannot  yet  offer  any  certain  conclusion  further 
than  this,  that  the  difference  in  the  quantity  of  rain  received  in 
a  guage  placed  on  the  top  of  a  building  and  one  at  a  level  with 
the  surface  of  the  ground,  is,  for  some  reason  or  other,  propor- 
tioned to  the  velocity  of  the  wind;  and  that  the  average'  excess 
of  the  lower  guage  is  much  greater  than  can  be  attributed  to  any 
or  all  the  causes  hitherto  assigned.  For  admitting  all  that  can 
be  due  to  the  difference  of  the  sine  of  the  angle  of  inclination  at 
which  the  /ailing  drops  may  reach  the  earth  ;  and  also  all  that 
could  accrue  from  a  continued  condensation  of  aqueous  vapour 
between  the  altitude  of  the  upper  guage  and  the  surface  of  the 
ground,  yet  the  aggregate  of  ooth  would,  in  an  elevation  of  only 
45  feet,  be  trivid,  in  comparison  of  the  enormous  difference 
found  every  month,  and  on  the  ave.rage  of  the  whole  year. 

The  facts  obtained  do  not  yet,  perhaps,  warrant  the  positive 
conclusion,  and  we,  therefore,  offer  it  only  as  a  conjecture  that 
the  aforesaid  difference  is  owing  chiefly  to  the  whirl  or  eddy 
occasioned  by  the  recoil  of  the  gusts  of  wind  striking  on  the 
sides  of  the  building — an  effect  very  visible  in  the  disturbance 
of  smoke  issuing  from  chimneys  during  a  high  wind. 

Since  the  discovery  of  the  self-registering  thermometer,  and 
the  consequent  notation  of  the  daily  maximum  and  minimum  of 
temperature,  it  has  been  found  that  the  annual  mean  heat  of  the 
north  and  south  of  Great  Britain  is  much  more  equal  than  was 
supposed ;  and  it  seems  probable  that  the  annual  mean  of  the 
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fall  of  raii^i  wHl  be   found  to  differ  much  less  than  hitherto 
recorded.    Nothing  will  contribute  more  to  ascertain  the  fact 
tkan  an  tuuforinity  of  guages,  as  well  in  situation^  as  size  aad 
shape.     It  is  desirable  that  in  all  cases  there  should  be  a  guage  on 
the  level  of  the  surface  of  the  ground.    A  pit  must  be  prepared 
Just  fitted  to  the  bottle  in  which  it  may  so  standi  that  the  edge 
cf  the  funnel  shall  be  but  half  an  inch  above  the  surface,  and' 
care  taken  that  the  rim  of  the  basin  be  truly  horizontal.     If  any 
obstacle  to  the  free  course  of  the  w  ind  occurs  within  100  or  200 
yards  of  the  guage,  its  height,  breadth,  and  direction,  should  be 
noticed ;  and  in  respect  of  those  placed  on  the  tops  of  buildings, 
the  length  of  pipe  between  the  funnel  and  receiver,  and  whether 
within  or  without  the  house,  should  be  mentioned ;  as  well  as  the 
height  of  the  guage  above  the  ground,  and  above  the  level  of  the 
sea.     It  is  also  desirable  that  the  barometrical  tables  should  be 
always  reduced  to  the  temperature  of  32%  or,  if  not,  that  the 
omission  should  be  stated ;  and  the  thermometrical  tables  which 
give  the  true  maximum  and  minimum  of  every  24  hours  are  pre- 
ferable to  the  observations  of  fixed  periods,  which  very  often  fail 
to  show  eithen  * 

I  am,  Sir,  your  most  obedient  servant, 

H.  Bo  A  SB. 


Article  VI. 

On  Finding:  the  Sines  of  the  Sum  and  Difference  of  Two  Arcs. 

By  Mr.  Ja^fnes  Adams. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIB,  Sionekouu,  near  iY^«MM,  June  8,  I SS2. 

It  having  occurred  to  me  that  hy  making  a  small  alteration  m 
the  niethoas  given  by  Mr.  Leslie  m  his  Geometry,  and  by  Mc 
Woodhouse  in  his  Trigonometry,  the  demonstrations  of  the  two 
fundamental  formulae  for  compound  arcs  may  be  rendered  still 
more  simple  than  those  usually  given,  I  will  thank  you  to 
insert  the  fc^owin^  in  the  Annals  of  Philosophy^  when  cone-- 
venient.        I  am.  Sir,  your  most  obediect  servant, 

'  Jamies  Adams« 


To  find  the  Sine  of  the  Sumofttm  Arcs. 

Let  the  quadrilaterals  A  B  0  E  be  inscribed  in  a  circle  aad^ 
semieircle,  whose  <)entres  are  O,  and  diaoieters  A  E,  the  dia- 
gonals of  which  being  AE,   BD,  in  fig.  9  (PL  XIII),  aai* 
A  B,  D  £,  in  fig.  !)0.    Bisect  the  arcs  £  B,  ED,  B  D,  in  tiie 
pokits^,  r>  w:  amd  ^drawthe  radii Ct,  C  r^  andCie;,  which  wilt 


22  Air.  Adams  on  the  Sines  of  the  Sum  [July, 

(3  and  30  •  3  .  e  •  )  bisect  at  right  angles  the  chords  E  B,  E  D, 
B  D,  in  the  points  m,  v,  n;  then  iviL  (31  .  3  •  e  .)  the  triangle 
A  B  E  be  similar  to  C  m  E,  and  the  triangle  A  D  E  similar  to 
C  V  E ;  therefore  (4  .  6  .  c  .)  A  B  is  the  double  of  C  m,  and  A  D 
the  double  of  C  v. 

We  then  have  in  fig.  10,  by  Prop.  D,  Simson's  Euclid, 
ABxDE  +  AD  X  BE  =  AE  x  BD (a) 

Or, 

2Cwi  X  2Ey+2Cv  X  2Ewi=2  x  2Bn  (radius  unity.) 
Or,  ^  .  / 

Cm+  Ev  +  Cv  X  Em  =  Bn  —  D  n. 

Therefore, 
COS.  E  t  sin.  E  r  +  cos.  E  r  sin.  E  f  =  sin.  B  t£7  bs  sin.  rt^  sin. 
(Er+EO. 

To  find  the  Sine  of  the  Difference  of  two  Arcs. 

.  We  have  in  fig.  2,  by  Prop.  D,  ibid. 

ADxBE  +  AExBD=ABxDE. 
Therefore, 

A  B  X  D  E  -  A  D  X  «  E  =  A  E  X  B  D. 

From  whence,  see  equation  (a),  we  have 
<;os.  E^  sin.  Er  —  cos.  E r sin. Et  =  sin.  B  if?  =  sin.  r  f  =  sin. 

<E  r  -  E  0. 

If  from  A  and  E,  the  extremities  of  the  diameters  A  E,  the 

perpendiculars  A  x,E  Sy  be  drawn. to  the  chords  B  D,  we  shall, 

Dy  a  method  equally  as  simple  as  the  preceding,  be  able  to  find 

tne  cosines  of  the  sum  and  difference  of  two  arcs. 

For  by  Prop.  C.  6,  Simson's  Euclid,  we  have  the  following 
equations ;  viz.  AB  x  AD  =  Aj:  xAE,  and  Es  x  A  E  = 
E  B  X  E  D  in  both  the  figures,  from  whence  we  get 
ABxAD-EBxED=AE(Ax-Es)=2CwxAE,  fig.  1  ..(i) 
ABxAD  +  EBxED=AE(Ax+Es)=2CwxAE,  fig.  2  ..(c) 

Or, 
2Cfwx2Ci?—  2E^x2Ev  =  2  x2Cw  (radius  unity). 

Or, 

CmxCv  —  EtxEv^Cn. 

Therefore, 
cos.  E  t  COS.  E  r  — "  sin.  E  t  sin.  E  r  =  cos.  B  «;  =  cos.  r  f  = 
cos.  (E  r  +  E  t),  by  equation  (6). 

In  like  manner,  we  have 
COS.  E  t  cos.  E  r  +  sin.  E  t  sin.  E  r  =  cos.  B  ti?  =  cos.  r  t  ^ 
cos.  (Er  H-  E  /),  by  equation  (c). 

The  arcs  E  B  and  E  D,  as  well  as  their  halves  E  t  and  E  r, 
are  supposed  to  be  of  the  same  magnitude  in  both  the  .figures. 

From  the  foregoing,  we  readily  obtain  the  following  equatioqs; 
viz.  sin.  (A  +  A)  =  sin.  2  A  =  sin.  A  cos.  A  +  sin.  A  cos. 
A  =»  2  sin.  A  cos.  A  .  cos.  (A  +  A)  =  cos.  2  A  =  cos.*  A 
-  sin.«  A (d) 
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sin.  (A  —  -i-  A)  =  sin.  4.  A  =»  sin.  A  cos.  ^  A  —  sin.  4.  A  cos. 

A («) 

COS.  (A  —  4- A)  =  COS.  4. A  =s  COS.  A  cos.-^  A  +  sin.^  A (/) 

From  equation  (e)  we  have  sin.  ^  A  (1  +  cos.  A)  =  sin.  A 

COS.  ^  A;  therefore,  cot.  i-  A  =     ^       .     From  equation  (/) 

we  have  cos.  -J-  A  (1  —cos.  A)  =  sin.  A  sin  4.  A  ;  therefore,  tan. 

4.  A  =    "".*^'     ;  by  adding  and  subtracting  the  two  last  equa* 

tions,  we  obtain  tan.  -J-  A  +  cot.  4.  A  =  2  cosec.  A  ;  and  cot.  4. 
A  —  tan.  4-  A  =  2  cot.  A.     From  whence  cosec.  A  =  cot.-  4- 

A  —  cot.  A  =  tan. 4^  A  +  cot.  A ;  and  ^^*     -un  aa  "^  ®^^ 

.  eot  A  +  tan.  A  ^    o   a 

A  ;  or T — : — -r  =  sec.  2  A. 

'  cot.  A  —  tan.  A 

We  also  have  by  the  common  property  of  sines  and  cosines 
COS.*  -i-  A  +  sin.*  4.  A  =  1,  and  by  equation  (d)  cos.*-^  A  —  sin.* 
-i  A  =  COS.  A ;  by  adding  and  subtracting  the  two  last  equa- 
tions, we  have   sin.  4.  A  =    \/ -— ^- — >  and   cos.  4.  A    = 


v/ 


I -f- cot.  A 


Article  VII. 


On  the  Use  of  Tincture  and  Brazil  Wood  in  distinguishing  seve- 
ral Acids,  and  on  a  new  Yellow  Colour  obtainedfrom  it.  Sy  M. 
P.  A.  de  Bonsdorff.* 

It  is  well  known  that  Brazil  wood,  when  treated  with  an  alka-- 
line  solution,  yields  a  very  fine  violet  colour.  It  is  on  account 
of  this  property  that  the  tincture  of  Brazil  wood,  or  paper 
coloured  by  it,  is  used  in  chemistry  as  a  very  delicate  test  of  the 
alkaUes.i-  Besides  this  property,  it  possesses  another  which 
may  prove  interesting  to  the  chemist ;  it  may  be  seen  by  the 
experiments  which  I  had  occasion  to  make  on  this  substance^ 
and  which  are  the  subject  of  this  memoir,  that  Brazil  wood 
paper  may  be  employed  not  merely  as  a  delicate  test  of  the 
presence  of  acids  in  general,  but  as  a  certain  means  of  detect-* 
mg  several  acids,  ana  distinguishing  them  from  each  other. 

With  respect  to  the  action  of  acids  upon  the  red  colour  of 
Brazil  wood  paper,  it  is  to  be  observed ;  first,  that  a  concentrated 

*  Ftam  the  Annates  de  Chimie  et  ds  Pbjsique. 

f  The  chemists  of  France  and  England  prefer  reddened  litmus  or  turmeric  piqper  im 
detect  an  ezoeas  of  alkali ;  hut  these  reagents,  and  espedally  the  latter,  cannot  he  oon— 
pned  aa  to  sensibility  with  Brazil  wood  paper. 
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acid  produces  aa  alteraiieii  of  colour,  which  is  sometimes  similar 
in  various  aoids^  but  which  is  most  compiooly  different  from  thsft 
produced  by  the  acid  diluted  with  water ;  secoadty,  difieraoi 
acids  produce  their  effects  ia  different  times;  and  tiitrdfyy.  the 
colour  produced  by  the  action  of  different  acids  is  more  or  less 
durable,  and  it  undergoes  changes  in  a  shorter  or  longer  time, 
it  16  wiih  respect  to  these  variations  that  we  now  propoae  to 
consider  the  acids;  and  to  give  the  reader  an  opportunity  of 
judging  by  comparison,  we  shall  successively  enumerate  tiie 
most  common  acids,  and  even  those  which  do  not  possesg  a  very 
marked  action. 

Concentrated  sulphuric  acid,  or  when  mixed  with  three  parts 
of  water,  immediately  gives  a  bright  rose  colour  to  Braaul  wood 
paper,  which,  by  attracting  moisture  from  the  air,  becomea 
crange-coloured.  When  diluted  with  rather  more  water,  the 
acid  produces  a  colour  which  has  a  shade  of  yellow ;  and  with 
HO  or  30  parts  of  water,  it  gives  in  one  minute  a  yellow,  or  rather 
ar yellowish  colour,  which  very  soon  fades. 

Nitric  and  muriatic  acids  act  nearly  in  the  same  way  as  sul- 
l^uric  acid,  excepting  that  the  yellow  colour  produced  l^  these 
acids,  when  diluted  with  water,  is  paler ;  the  rose  colour  pro* 
duced  by  the  concentrated  nitric  acid  soon  becomes  yelldw  and 
greyish,  and  that  produced  by  muriatic  acid  still  sooner  becomes^ 
of  a  dirty  grey  o(dour.  The  action  of  the  three  acids  men* 
tioned  differs  but  little ;  but  it  may  be  employed  to  distinguish 
to  a  certain  extent  the  degree  of  concentration  of  these  acids. 

Sulphurous  acid  gas  bleaches  the  moistened  paper  perfectly. 

Hydriodic  acid,  when  concentrated,  gives  a  rose  colour,  which 
gradually  becomes  yellow  on  the  edges,  and  in  a  few  days 
entirely  yellow.  When  diluted  with  water,  it  gives  a  fine  ycfiow 
colour  in  half  a  minute,  which  soon  begins  to  fade;  in  a  few 
hours,  it  becomes  less  evident,  and  is  rather  red  than  yellow. 

Iodic  acid  immediately  gives  a  pale  dirty  yellow  colour,  which 
Temdns  unchanged. 

Concentrated  fluoric  acid,  whether  pure  or  combined  wiih 
silica,  ^ives  a  bright  red  colour ;  when  diluted,  it  acts  in  a  very 
marked  manner ;  it  immediately  becomes  a  fine  lemon  yellow 
colour,  which  disappears  in  the  space  of  a  minute,  and  soon 
leaves  a  greenish  grey  colour,  which,  hy  transmitted  light, 
appears  ofan  olive-green.  When  the  fluonc  acid  is  used  in  tibe 
gaseous  state,  it  is  sufficient  to  subject  the  moistened  Brazil 
wood  paper  to  its  action  for  a  few  seconds.  The  paper  is  then 
atained  a  bright  yellow,  which  disappears  in  the  manner 
already  mentioned.  This  also  takes  place  with  other  volatile 
acids. 

Fluoboric  acid  acts  in  the  same  way  as  the  fluoric. 

Boracic  acid  has  no  immediate  action,  but  the  colour  of  the 
paper  aoon  becomes  pale,  and  is  eventually  of  a  reddish-white, 
colour.    If  the  boracic  acid  contaii»  any  trace  cfrndfAoriG 
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wbich  is  always  the  case  wbeb  it  is  not  purified  by  repeated 
crystallization,  it  immediately  occasions  a  very  distinct  yeHowish 
eoloury  which  soon  disappears.  The  boracic  acid  of  the  Isle  of 
Volcano  acts  very  distinctly  Irke  pmre  boracic  acid. 

Concentrated  phosphoric  acid  gives  a  rose  colour,  by  absorb* 
ing  moisture  from  the  air,  it  is  slowly  changed  to  orange  colour* 
tSe  acid,  when  diluted  with  10  to  30  parts  of  water,  gives  in 
half  a  minute  a  very  fine  yellow  colour,  which  remains  without 
any  alteration. 

Fhosphatic  acid  cannot  be  distinguished  by  its  action  fromr 
phosphoric  acid. 

Concentrated  phosphorous  acid  gives  a  rose  colour,  which 
becomes  of  a  yellow  colour  sooner  dian  either  of  the  last  men-^ 
tioned  acids,  and  it  resembles  the  colour  produced  by  those 
aicids  when  diluted.  Dilute  phosphatic  (phosphorous?)  acid 
gives  a  fine  yellow  colour,  which  soon  becomes  pale. 

Concentrated  hypophosphorous  acid  gives  also  a  red  colomv 
wliich  becomes  gradually  pale-yellow,  and  eventually  almost 
eoloarless;  when  diluted  with  water  it  gives  at  first  a  yeHow 
edour  nearly  as  fine  as  that  of  the  lliree  last  named  acids,  but  it 
aeon  disappears,  and  there  remains  an  indistinct  colour,  mrhich: 
18  neither  red  nor  yellow. 

Concentrated  arsenic  acid  produces  a  rose  colour  wfaidir 
remains  for  a  long  time.  Diluted  with  10  to  30  parts  of  water,  it 
gives  in  one  minute  a  very  fine  yellow  colour,  but  in  a  few 
jBoinntes,  it  fades,  imd  becomes  and  remains  pale-yellow. 

Arsenious  acid  has  no  marked  action. 

Concentrated  acetic  acid  gives  a  dull-ryellow  colour  directly, 
which  disappears  immediately,  and  is  succeeded  by  a  pale-- 
videt  colour,  which,  by  transmitted  light,  is  of  a  very  deep 
reddish- violet  ccdour.  ^Diluted  with  more  or  less  water,  it  give» 
at  first  a  yellowish  colour,  and  afterwards,  both  by  transmitted 
and  reflected  light,  a  reddish-violet  colour.  It  is  to  be  observed 
that  the  reddish-violet  colour  does  not  become  very  evident  for 
half,  or  sometimes  one  hour,  and  after  some  hours  have  elapsed, 
tite  tint  is  still  stronger ;  it  then  becomes  almost  as  deep  as  the 
colour  produced  by  the  alkalies.  If  the  acetic  acid  is  not  pure  ; 
if,  for  example,  it  contains  sulphurous  or  sulphuric  acid,  which 
sometimes  occur  in  acetic  acid  as  usually  prepared,  their  presence 
18  easily  detected  by  Brazil  wood  paper.  Sulphurous  acid  destrogr* 
the  action  of  acetic  acid,  or  renders  it  extremely  weak,  according 
to  the  quantity  which  it  contains,  and  sulphunc  acid  causes  th 
acetic  acid  to  give  a  yellowish  colour,  instead  of  the  reddiA' 
violet.  By  this  methodf,  very  small  quantities  of  sulphuric  aeid 
may  be  discovered;  acetic  acid,  for  instance,  whicn  contains 
<mly  0*005  of  sulphuric  acid,  gives  a  very  evident  yellowish 
colour. 

Citric  acid,  whether  concentrated  or  diluted,  gives  a  ftate 
yellow  colour,  which  is  as  durable  as  that  occasioned  by  phos- 
phone  acid. 
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Tartaric  acid  also  gives  a  very  fine  yellow  colour,  but  it  soon 
fades  and  becomes  dull,  in  proportion  to  the  weakness  of  the 
ucid.  If,  for  instance,  it  is  diluted  with  five  parts  of  water,  it 
gives  a  less  lively  colour  than  citric  acid  mixed  with  15  or  20 
parts  of  water. 

Malic  acid  acts  nearly  like  tartaric  acid. 

Concentrated  oxalic  acid  produces  an  orange  colour  which 
becomes  gradually  yellow.  Diluted  with  one  part  of  water,  it 
gives  a  yellow  colour,  which  remains  pretty  good.  If  the  acid 
IS  diluted  with  three  parts  and  more  or  water,  the  yellow  colour 
at  first  produced  disappears  in  a  few'minutes. 

Succmic  acid  gives  a  yellowish  colour  which  soon  fades,  and 
benzoic  acid  has  scarcely  any  action. 

It  occurred  to  me  that  the  fine  yellow  colour  which  succeeds 
the  red  colour  of  Brazil  wood,  when  it  is  subjected  to  the  action 
of  phosphoric  or  citric  acid,  might  be  employed  in  the  art  of 
dyeing.  To  ascertain  this,  I  tried  at  several  times  to  dye  wool 
by  means  of  the  above-mentioned  substances,  and  these  trials 
afforded  results  which  exceeded  my  expectation.  Some  woollen 
manufacture  dipped  into  a  boiling  oath  of  Brazil  wood,  acquired 
a  yellowish-red  colour,  but  it  was  dull.  If,  after  washing  and 
draining,  it  is  dipped  for  a  few  minutes  in  a  boiling  and  very 
•dilute  solution  of  phosphoric  acid,  or  lemon  juice,  diluted  with 
watery  a  very  brignt  yellow  colour  is  immediately  produced. 

As  phosphoric  acid  is  too  dear  a  substance  to  be  employed 
with  advantage  in  dyeing,  I  tried  as  a  substitute  acidulous 
,  phosphate  of  lime  obtained  by  treating  bones  with  sulphuric  acid, 
and  I  found  that  this  substance  acted  precisely  in  the  same 
manner,  and  gave  as  fine  a  colour  as  that  produced  by  pure 
phosphoric  acid.  Woollen  manufacture  dyed  yellow,  by  means 
either  of  an  acidulous  phosphate  or  lemon  juice,  may  be  sub- 
jected to  the  strongest  soaping,  without  the  colour  undergoing 
any  alteration. 

I  have  had  no  opportunity  of  ascertaining  by  direct  experi- 
ment whether  this  colour  is  permanent,  and  resists  the  action  of 
the  sun ;  it  maybe  admitted  that  even  if  the  colour  produced  by 
the  action  of  lemon  juice  is  not  permanent,  that  given  by  the 
acidulous  phosphate,  on  the  contraiy,  will  be  so,  as  being  a 
combination  of  the  colouring  principle  with  a  substance  which, 
is  perfectly  unalterable  by  water,  air,  or  heat. 

oilk  is  also  susceptible  of  receiving  a  fine  yellow  colour  by  the 
process  which  has  been  described ;  but  as  to  cotton  and  linen, 
the  very  incomplete  experiments  which  I  have  had  an  opportu- 
nity of  performing,  have  not  afforded  a  satisfactory  result ;  it 
mighty  perhaps,  be  possible  to  succeed  if  the  substance  to  be 
dyed  was  previously  animalized.  It  is,  however,  worthy  of 
remark,  that  paper,  as  I  have  already  observed,  receives  and 
.retains  this  colour  with  all  its  brightness. 
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Article  VIII. 

Astronomical  Observations,  1822. 
By  CoL  Beaufoy,  FRS, 

Bushey  Heathy  near  Stanmore. 

Latitude  SP  37'  44-S"  North.    Longitude  West  in  time  1'  20-9S". 


Occultations  of  small  stars  by  the  moon* 

Hay  83.  Immersion S^  59^    \0*%f'^  fj/ut^i^  Ic^ftM, . 

24.  Emersion 13    45    210  (  Siderial  Time  at  Bushey* 

S6.  Immersion 15    SO    08-1  ) 

N.  B.  The  observation  of  the  24th  uncertain  to  five  seconds. 


Article  IX. 


An  Investigation  of  the  Method  for  Jinding  the  Sum  of  all  the 
Coefficients  in  the  Expansion  of  a  Multinomial.  By  Mr.  Sv 
Jones. 

(To  the  Editor  of  the  Annals  of  Philosophy,) 

SIR,  Nash  Grove,  Liverpool^  May  ^i\922. 

It  is  a  remarkable  coincidence  that  two  of  our  most  general 
theorems  in  analytical  calculations  should  have  been  published 
by  their  respective  authors,  Dr.  Brook  Taylor,  and  Sir  Isaac 
Wewton,  without  their  demonstrations  :  the  utility  of  the  former 
in  the  differential  and  integral  calculus,  vanishing  fractions,  the 
higher  mechanics,  8cc.  has  induced  many  of  the  continental,  as 
well  as  several  of  our  own  mathematicians,  to  attempt  to  demon- 
strate it  from  first  principles ;  it  is,  however,  generally  acknow- 
ledged that  its  diftculty  excludes  that  conciseness,  perspicuity, 
and  native  simplicity,  which  all  fundamental  propositions  ought 
to  possess  ;  the  latter,  or  binomial  theorem,  though  less  difficulty 
was,  at  the  time  of  its  discovery,  no  easy  task  to  demonstrate  ; 
accordingly  we  find  that  it  caught  the  attention  of  the  most 
eminent  mathematicians,  and  has  employed  the  talents  of 
Maclaurin,  Simpson,  Demoivre,  Euler,  Lagrange,  Woodhouse, 
and  others,  to  whose  minute  researches  and  amplitude  of  remark 
it  might  be  supposed  that  nothing  more  could  be  added ;  yet 
it  is  presumed  that  to  demonstrate  generally  what  only  one  of 
these,  Euler  has  done  for  a  particular  case,  and  that  by  fiumeral 
induction,  will  not  be  thought  an  inelegant  appendage  to  this 
beautiful  theorem,  nor  unworthy  the  attention  of  tlie  mathemati- 
cianB  of  the  present  day. 
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For  the  sake  of  simplicity,  I  shall  divide  the  proposition  into 
the  following  cases,  beginning  with  the  easiest 

1.  To  find  the  sum  of  aH  the  coefficients  in  the  expansion  of 
a  monomial  a,  to  the  power  of /*. 

It  is  manifest  that  a"  =  a  x  a  x  a  x    ....  to  /*  terms,  and 
since  a  has  unity  for  its  coefficient,  the  sum  will  be  1x1x1x1 

•  •  •  •  to  n  terms  =  1" ;  therefore,  the  sum  of  all  the  coefficients 
in  the  expansion  of  a  monomial  is  1". 

2.  To  find  the  sum  of  all  the  coefficients  in  the  expansion  of  a 
binomial  a  +  b,to  the  power  of  w. 

By  the  binomial  theorem,  (a  +  ft)"  =  a**  +  n  .  a*""*  b  +  n  . 

^^  . a"""*  b*  +  ti  .  ^^  .^  .  a*""'  6^  +  Sec.;  and  since  b  ha» 

unity  for  its  coefficient,  all  the  powers  of  b  will  have  unity  for 
their  coefficients,  which  consequently  will  not  affect  their  sum  ; 
whence  they  may  be  rejected,  and  the  sum  of  all  the  coefficients 

n  — I 

in  the  expansion  of  (a  +  ft)*  will  be  a*  +  »  a"~*  +  n  .  -^ 

•  a*""*  +  n  .  -^  .  -^  .  a*""'  +  8U5.;  but  a  being  a  monomial, 

the  sum  of  all  the  coefficients  in  a*  is  1% 

a"-'  is  1—*, 
a—  is  1"-% 
fl"-*i»  l--*,  &C. 
These  values  of  a",  a"""',  a*""*,  &c.  being  substituted  in  the 

expansion,  gives  1"  +  « .  1"^*  +  «  .*^  .  1*"*  +  n  •  ^  .^ 

•  l»-3  4.  8^.  but  this  series  is  absolutely  the  expansion  of 
(1  +  1)*  =  2";  therefore  the  sum  of  all  the  coefficients  in  the 
exoansion  of  a  binomial  a  +  ft,  to  the  power  of  n,  is  2*. 

o.  To  find  the  sum  of  all  the  coefficients  in  the  expansion  of  a 
trinomial  a  +  ft  +  c  to  the  power  of  n. 

To  obtain  this,  put  a  +  ft  =  x ;  then  (a  +  ft  +  c)*  =  (a:  +  c)* 

_         ,  II— 1  . *        a        .  fl  — 1         11  —  * a 

«  0^  -f-  »  .sT-^c  +  «  .-^  .jr-*c^  +  ^'-f'  T^  •  ^      ^ 

+  &c.;  and  because  c  has  unity  for  its  coefficient,  all  its  powers 
may.  be  rejected,  and  the  sum  of  all  the  coefficients  in  the  expan«> 

8ion>!of  a  trin(»nial  will  be  «*  +  n  *  a:*^*  +  n .  -^  .  af"*  4-  »• 

^^ .  ^^  .  af"**  -r  8&C. ;  but  Ainoe  x  is  a  -binomial,  the  sum  of  bS 

die  coefficients  in  x*  =s  (a  +  ft)"  is  2", 

X"-'  =  (a  +  ft)— *ia2— *, 
x*-»  =  (a  +  hy^  is  2"—,  &c. 
These  different  powers  of  2  being  substituted  for  «%  a?***, 

^•—  &c.giyes2"  +  ».2"-»  +  «.'^.2.-»  +».!tll.n^\ 
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2*"'  +  &c.  which  series  is  the  developement  of  the  biaoinml 
(2+1)"  ^  3*;  therefore,  the  sum  of  ail  the  coeflScients  ia  tibe 
expansion  of  a  trinomial  a  +  A  +  c,  to  the  power  of  »,  is  3*. 

4.  To  find  the  sum  of  all  the  coefficients  in  the  expansion  df 
a  multinomial  of  m  terms^  to  the  power  of  i?. 

Let  p  =  the  last  term,  and  y  =  the  sum  of  all  the  remaininr 
terms ;  that  is,  of  the  m  —  1  terms ;  then  the  //th  power  of  the 
multinomial  will  be  expressed  by  (y  +  p)*  =  y"  +  n  .  y*""* «  ^i^ 

n  .  -^y*'~*p^  +  &c.;  but  it  follows,  a  priori,  that  the  sum^of 
all  the  coefficients  in  this  expansion  will  be  y*  +*»  •  y*"**  +  w  • 

~o~  •  y*"*  +  ^* ;  <^d  ^^^^  ^^®  preceding  cases,  it  is  mfmifegt 

that  the  sum*  of  all  the  coefficients  in 

y*  is  (m  —  1)* 

y— '  is  {m  -  1)—', 

y"-M8  (m  -  1)— •,  8U5. 
which  substituted  for  y*,  y""',  y"'**^  &c«  gives  (w  —  !)•  +  n 

(m  -  1)— »  +  «  .  !1=2  .  (w  -  1)«-    +   &c. ;  but  this  seriea 


arises  from  the  developement  of  (m  —  1  +  1),  =  w*;  therefore, 
the  sum  of  all  the  coefficients  in  the  expansion  of  a  multinomial 
of  m  terms  to  the  power  of  n  is  m*. 

Throughout  the  preceding  investigation,  the  exponent  n  haft 
been  taken  arbitrarily,  it  niay,  therefore,  be  expounded  by  any 
number  whatever,  either  positive  or  negative,  whole  or  fracted. 

I  am.  Sir,  yours  truly, 

S.  JoNES^ 


Article  X. 

Observations  on  the  Presence  of  Moisture  in  Modifying  the  Spe- 
cijftc  Gravity  of  Gases.     By  C.  Sylvester,  Esq. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

DEAR  SIR,  60,  Great  Runell-Uretiy  June  5,  1892.. 

Whatever  Mr.  Herapath  may  say  of  Dr.  Thomson's  paper, 
its  foundation  is  good,  and  the  principal  facts  from  which  his 
conclusions  are  drawn  have  been  long  known  to  the  philosophi-^ 
cal  world,  and  confirmed  by  experience ;  I  allude  particularly  to 
the  fact  of  the  same  weight  of  steam  at  all  temperatures 
containing  the  same  quantity  of  heat;  and  that  the  sum 
of  the  degrees  expressive  of  the  latent  and  sensible  heat  is 
a  constant  quantity.  He  is  doubtless  wrong  in  making  these 
sums  commence  at  32^.  If  the  principle  be  true  above  that 
dtegree,   it  most  be    vqpaAy  applicable  to   tkioae  \^^^  '^teft^ 
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same.  That  is^  if  /  be  the  latent  heat,  and  t  the  tempera- 
ture,/ + 1  =  c  a  constant  quantity,  whatever  t  may  be.  I 
diflFer  with  Dr.  Thomson  as  to  any  practical  advantage  derived 
from  the  variable  quantity  of  latent  heat  at  different  temperatures 
either  in  distillation  or  in  its  agency  in  steam  engines.  Suppose 
in  the  former  application  that  vapour  is  distilled  over  at  the  tem- 
perature of  70°,  and  condensed  m  a  temperature  of  60°,  a  con- 
stant  succession  of  liquid  will  be  formed  by  condensation,  which 
is  the  practical  effect  desired,  and  it  must  be  admitted  from  the 
law  quoted  by  Dr.  Thomson,  that  the  stock  of  vapour  at  70® 
constantly  passing  from  the  still  to  the  receiver  will  hold  more 
latent  heat  than  the  same  quantity  at  a  higher  temperature.  The 
difference  will  consist  in  having  a  small  excess  of  latent  heat, 
which  is  "  in  the  uncondensed  vapour  at  every  period  of  the 
process  without  any  disadvantage,"  as  to  the  ultimate  quan- 
tity of  liquid  condensed.  I  am  inclined  to  think  that  if  the 
size  of  the  apparatus  be  increased  so  that  the  same  weight  of 
vapour  may  come  over  in  the  same  time,  the  advantage  would 
be  in  favour  of  the  low  temperature,  owing  to  the  quantity  of 
heat  lost  in  all  processes  carried  on  at  high  temperatures  by 
Tadiation  and  the  conducting  power  of  contiguous  bodies. 

For  the  same  reasons  there  is  no  advantage  in  using  steam 
for  engines  at  a  high  pressure.  Whatever  may  be  the  fuel  con- 
sumed to  make  a  given  volume  of  steam  equal  to  one  atmosphere, 
it  will  take  twice  the  quantity  to  give  twice  that  volume,  or  the 
same  volume  of  a  density  to  give  a  pressure  equal  to  two  atmo- 
spheres. I  should  think  therefore,  that  the  increased  tem* 
perature  of  the  volume  equal  to  two  atmospheres  would  lose 
more  heat  to  surrounding  bodies  than  the  two  volumes  of  one 
atmosphere,  but  the  mechanical  advantage  of  the  two  will  be 
obviously  the  same.  The  boasted  advantage  of  the  Cornish 
engines  has  chiefly  arisen  from  their  inventor  assuming  some 
erroneous  data  respecting  the  power  of  steam,  and  many  others, 
even  Mr.  Herapath,  seem  to  have  fallen  into  the  same  mistake. 
In  the  range  of  temperature  commonly  used  for  high  pressure 
steam,  it  will  be  found  that  from  an  increase  of  temperature  of 
every  30°  degrees,  the  density  and  elasticity  of  the  steam 
become  doubled ;  that  is,  at  212°,  its  elasticity  is  equal  to  about 
30  inches  of  mercury,  and  a  cubic  foot  of  such  steam  would 
weigh  about  253  grains.  At  212  +  30  =  242  degrees,  the 
volume  remaining  the  same,  it  will  support  60  inches  of  mercury, 
and  a  cubic  foot  will  contain  253  x  2  =  506  grains.  Hence  it 
will  appear  that  the  temperature  is  increasing  in  arit|;imetical 
proportion  while  the  power  of  the  steam  increases  in  geometrical 

£roportion,  and  hence  the  apparent  advantage  by  workipg  with 
igh  pressure.  * 
The  source  of  this  fallacy  will  be  found  in  the  assumption  of 

'*  The  force  of  steam  has  not  strictly  a  geometrical  ratio  to  the  temperstine.    The 
iBtio  for  10*  below  218*  is  about  l-SS.     And  this  ratio  for  every  ten  degrees  abore 
ml/  decreuebjr  '01,  wMe  steam,  for  every  ten  degteeiViloir^lMA  «^  vrnikt  inoeaae* 
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the  quantity  of  heat  being  as  the  temperature ;  when  the  fact  is, 
that  while  the  temperature  has  been  advancing  by  30°,  the  real 
quantity  of  heat  is  doubled ;  and  it  will  be  found  that  a  cubic 
foot  of  steam  of  60  inches  pressure  in  mercury,  although  only  30^ 
in  temperature  above  a  cubic  foot  of  30  inches  pressure  will 
heat  twice  the  quantity  of  water  to  the  same  temperature,  or 
melt  twice  the  quantity  of  ice,  which  is  the  clearest  proof  that 
their  respective  quantities  of  heat  are  as  2  to  1 . 

The  remaining  part  of  this  paper  which  is  applied  to  calculate 
the  correction  for  the  specific  gravity  of  gases,  as  affected  by  the 
presence  of  aqueous  vapour,  is  very  vsduable.  If  the  force  of 
aqueous  vapour  at  different  temperatures  be  correctly  taken  ia 
order  to  get  the  specific  gravity  of  the  same,  nothing  can  be 
more  simple  than  the  formula  eiven  by  Dr.  Thomson  for  finding^ 
the  allowance  to  be  made  for  trie  presence  of  vapour  in  any  gas. 
This  is  the  same  formula  which  is  contained  in  my  paper  sent  to 
your  journal  for  finding  the  proportions  of  mixed  inflammable 
gases.     I  remain,  dear  Sir,  yours  very  truly, 

C.  Sylvester* 


Article  XI. 


Extracts  from  the  "  Journal*  of  a  Survey  to  explore  the  Sources 
of  the  Rivers  Games  and  Jumna.*'  By  Capt.  J.  A.  Hodgson, 
10th  Reg.  Native  infantry. 

As  I  have  had  it  in  my  power  to  explore  and  survey  the  course 
of  the  Ganges  within  the  Himalaya  mountains  to  a  considerable 
distance  beyond  Gangautri,  and  to  the  place  where  its  head  is 
concealed  by  masses  of  snow  which  never  melt,  I  hope,  that  an 
account  of  my  journey  may  be  acceptable  to  the  Asiatic  Society. 
I  must  premise  that,  as  Capt.  Raper's  account  of  Capt.  Webb's 
survey  m  1808,  has  already  appeared  in  the  eleventh  volume  of 
the  Researches,  I  have  nothing  to  add  to  that  officer's  able  and 
faithful  description  of  the  mountainous  country,  passed  through 
in  the  route  of  the  survey  from  the  Diin  Valley  to  Cajani,  near 
Reital,  where  the  survey  towards  Gangautri  was  discontinued  iu 
consequence  of  the  serious  obstacles  which  impeded  it.  I  shall,, 
therefore,  only  give  an  account  of  the  course  of  the  river  above 

*  The  Editor  is  favoured  with  these  extracts  from  almost  the  only  copy  of  CaptaiB 
Hodgson*s  Journal,  which  has  reached  Eng^d,  hy  Mr.  Edmonstone,  of  Newcastle ; 
who  observes,  that  in  order  to  shorten  the  communication,  a  number  of  minute  and  inte- 
resting details  have  been  necessarily  omitted.  This  circumstance  will  serve  to  explaiii 
the  breaks  which  the  narrative  occasionally  assumes,  and  we  should  hope  wiU  be 
received  as  a  sufficient  apology  for  our  not  doing  aU  the  justice  that  we  could  wish  to  the 
labours  of  Capt.  Hodgson,  who  has  since  been  appointed  to  the  important  sitnatiMi  of 
tov^otwOeneral  of  Xndifk 
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ihe  village  of  Reital,  where  I  halted  to  make  arrangements  for 
my  progress  through  the  rugged  regions  before  me,  in  which  I 
found  1  had  no  chance  of  getting  any  supplies  of  grain  for  my 
followers  :  I  was  consequently  oblip^ed  to  buy  grain,  and  to  send 
it  off  before  me,  so  as  to  form  little  magazines  at  the  places  I 
intended  to  halt  at;  and  as  I  learned  that  several  of  the  san^as 
or  spar  bridges  over  the  river  had  been  destroyed  by  avalanches 
of  snow,  I  sent  a  large  party  of  labourers  to  re-establish  them. 

Considering  Reital  as  a  point  of  departure^  it  will  be  satisfac- 
tory to  know  its  geographical  position.  By  a  series  of  observa- 
tions with  the  reflecting  circle  of  Troughton,  and  also  by  his 
astronomical  circular  instrument^  I  found  the  latitude  to  be 
30^  48'  28''  N. ;  and  having  been  so  fortunate  as  to  get  tm> 
^observations  of  immersions  of  the  first  satellite  of  Jupiter,  and 
one  of  the  second,  I  am  able  to  give  a  good  idea  of  the  longitude 
of  the  place ;  and  the  more  satisfactorily,  as  two  of  the  immer- 
sions are  compared  with  those  taken  at  the  Madras  Observatory 
on  the  same  night,  and  with  which  1  have  been  favoured  by  Mr. 
Goldingham,  the  astronomer  there. 

The  telescope  used  by  me  in  observing  the  satellites  was  a 
DoUond's  42  inches  achromatic  refractor,  with  an  aperture  of 
two  and  three-quarter  inches,  and  power  of  about  75  applied^ 
having  a  tall  stand,  and  rack  work  for  slow  motion.  The  watch 
was  a  marine  chronometer,  made  by  Molineux,  of  London,  and 
went  with  the  greatest  steadiness  on  its  rate,  as  nightly  deter- 
mined by  the  passage  over  the  meridian  of  fixed  stars  observed 
with  a  transit  instrument.  The  time  of  mean  noon  when  required 
was  always  found  by  equal  altitudes. 

By  a  mean  of  several  observations  taken  at  Madras  about  the 
time  of  four  emersions  of  the  first  satellite,  which  1  observed  at 
Mr.  Grindairs  house  near  Seharanpiir.  (Mr.  Goldingham  finds 
6**  10'  24"  for  the  longitude  of  Seharanpiir.)  A  snowy  peak 
<JaH€?d  Sri  Canta  is  visible  both  from  Reital  and  Seharanpur,  its 
position  is  determined  by  means  of  a  series  of  triangles  insti- 
tuted by  me  for  the  purpose  of  taking  the  distances  and  heights 
of  the  snowy  peaks.  I  find  the  angle  at  the  pole  or  difference 
of  longitude  between  Seharanpiir  station  and  Sri  Canta  to  be 
1°  14'  47",  the  peak  being  east,  and  at  Reital,  the  difference  of 
longitude  of  that  village,  and  the  peak  is  found  to  be  12'  6" ;  the 
peak  being  east,  consequently  the  difference  of  longitude  of 
Seharanpiir  and  Reital  is  1°  2'  41".  On  the  whole,  I  think 
5h  14/  20-6;',  or  78°  36'  60-7"  may  be  safely  taken  for  the  longi- 
tude  of  Reital,  east  of  Greenwich. 

Reital  contains  about  85  houses,  and  is  esteemed  a  considera- 
ble village  ;  as  is  usual  in  the 'upper  mountains  where  timber  is 
plentiful,  the  houses  are  large,  and  two  or  three  stories  hi^. 
When  a  house  has  three  stories,  the  lowest  serves  to  shelter  me 
cattle  by  night;  the  second  is  a  sort  of  granary,  and  in  the 
mpper  the  family  dwells  j  round  it  there  is  generally  a  strong 
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wooden  gallery^  or  balconv,  which  is  supported  by  beams  thai 
project  from  the  walls.  T^he  roofs  of  the  houses  are  made  of 
boards  or  slates ;  they  are  shelving^  and  project  much  beyond 
the  top  of  the  walls,  and  cover  the  balcony,  which  is  closed  in 
bad  weather  by  strong  wooden  shutters  or  pannels.  These 
houses  are  very  substantial,  and  have  a  handsome  appearance  at 
a  distance,  but  they  are  exceediiigly  filthy  within,  and  full  of 
Termin.  The  walls  are  composed  of  long  cedar  beams,  and 
stone  in  alternate  courses,  the  ends  of  the  beams  meet  at  tht 
comers,  where  they  are  bolted  together  by  wooden  pins.  Houses 
of  this  construction  are  said  to  last  for  ages  ;  for  the  Deodar  or 
Caiion  pine,  which,  I  suppose,  to  be  the  cedar  of  Lebanon,*  is 
the  largest,  most  noble  and  duraUe,  of  all  trees. 

The  situation  of  this  village  on  the  east  side  of  a  mountain,  the 
summit  of  which  is  covered  with  snow,  and  the  foot  washed  by 
the  Bh&girathe  is  very  pleasant.  It  commands  a  noble  view  of 
the  Sii  Uanta,  and  other  adjoining  peaks  of  the  Himalaya,  on 
which  the  snow  for  ever  rests,  onow  also  remains  until  tUt 
rains,  on  all  the  mountains  of  the  second  order,  which  are  visible 
hence,  both  up  and  down  the  river.  Many  cascades  are  formed 
hy  the  melting  of  the  snows  on  the  foot  of  tne  surrounding  moun- 
tains. One  in  particular  descends  in  repeated  falls  of  several 
hundred  feet  each,  from  the  summit  of  a  mountain  across  the 
river,  and  joins  it  near  Batheri. 

In  the  following  account  of  my  progress  up  the  river,  I  have 
put  down  such  remarks  as  occurred  at  the  time,  and  they  were 
written  on  the  spot,  and  are  here  inserted  with  very  Uttle  altera- 
tion. Though  I  am  aware  that  such  minute  descriptions  of 
localities  must  appear  tedious,  I  hope  they  will  be  excused  by 
those  who,  feeling  interested  in  the  subject,  may  have  the  pa- 
tience to  read  the  detail.  To  give  general  descnptions  of  such 
rude  regions  is  difficult,  if  not  impossible,  and  I  trust  that  parti- 
cular ones,  though  often  tedious,  will  be  found  more  faithful,  and 
to  give  more  precise  ideas  of  those  remote  recesses  of  the  Hima- 
laya, which  I  visited. 

On  the  19th  of  May,  I  was  joined  at  Reital  by  lieut.  Herbert, 
of  the  8th  Reg.  N.  I.  who  had  been  appointed  my  assistant,  and 
from  bis  skill  and  zeal,  the  survey  has  received  much  benefit. 

Mr.  Herbert  came  direct  from  Calcutta,  and  brought  me  a  pair 
of  mountain  barometers,  but  the  tubes  filled  in  England  had  been 
broken  before  they  arrived  in  Calcutta :  there  were  some  spare 
empty  tubes  which  we  filled  and  used  as  hereafter  mentioned, 
but  we  could  not  succeed  in  boiling  the  mercury  in  the  tubes  to 
firee  it  entirely  of  air.  The  height  of  Reital  above  the  sea,  as 
indicated  by  our  barometers,  is  7108  feet. 

Having  received  reports  that  the  sanghas  were  repaired,  and 
that  the  grain  I  sent  forward  was  lodged  in  the  places  I  directed, 

NewSenes,  yol,  iv,  ,  j) 
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I  left  every  article  of  baggage  I  coutd  possibly  do  without,  and 

■(liaving  given  very  light  loads  to  the  coolies  that  they  might  pro- 

n^eeed  with  less  difficulty,  tve  marched  from  Keital  on  the  21st  of 

iMav. 

IjV  On  the  27th  we  reached  the  Soar  river,  from  whence  to  imme- 
diately above  Tawarra,  the  path  is  exceedingly  nigged,  orei 

P'3>roke  a  masses  of  rock.  The  whole  is  an  ascent;  and  in  some 
places,  very  steep  open  precipices  to  the  right,  and  high  rocli 
above  to  the  left ;  precaution  is  required  in  the  footing,  and  some 
elaces  are  veiy  unpleasant  to  turn,  where  it  is  adviseable  to  go 
tiave  footed. 

<  The  mountains  are  of  granite,  with  various  proportion  of 
I  quartz  and  feldspar,  of  whicli  I  have  specimens.  Heavy  rain 
eoth  on  going  and  returning ;  could  not  get  a  latitude.  Water 
boiled  at  198*^,  the  temperature  of  the  air  being  67". 
-  At  the  village  of  Tawarra,  direction  of  the  small  lake  called 
Gailac  TbI;  whence  the  Dinni  Garh  river  issues  71".     It  is  said 

I  to  be  60  yards  in  diameter,  but  deep,  and  is  formed  by  the  melt- 
.ng  snow ;  there  is  a  small  piece  of  level  ground  near  it  to  which 
tile  villagers  drive  their  sheep  to  pasture  in  August. 
;-:  Descent  through  the  fields  and  down  the  Dell  steep  and  slip. 
*^ry.     Rhoh  (or  Rhai)  pines  and  the  mohora,  a  species  of  otuc, 
Vgrow  here. 
'.-     Descent  to  the  Elgie  Garh  torrent;  cross  it  by  a  sangha  lo 
Jeetlong.   Granite  rock  in  large  blocks,  with  quartz  nodules  and 
\)(ands  in  the  bed  of  the  stream. 
.    Cross  Camaria  Gadh  (rivulet),  eight  paces  wide. 
V'   Down  the  narrow  gleu  of  the  rivulet  to  its  junction  with  the 
,  Oangea  ;  tlie  whole  a  descent,  and  in  many  places  bad  and  diffi- 
icult,  over  large  blocks  of  rock  which  have  fallen  from  above,  and 
■Overturned  and  shattered  all  the  trees  in  their  course.    The  gra- 
.mite  precipices  which  confine  the  river  at  this  place  have  split 
hud  fallenin  large  masses  into  the  bed  of  the  stream. 
-'  Path  along  the  side  of  the  Ganges,  but  above  it  a  cascade 
opposite,  falls  800,  hut  not  in  one  sheet,  river  up  to  6° ;  path 
mcky.  ! 

Across  the  river  and  on  its  steep  hank  is  a  range  of  hot 
■prings  i  they  throw  up  clouds  of  steam,  and  deposit  a  sediment 
of  a  ferruginous  colour ;  these  are  the  tirst  hot  springs  I  haw 
observed  on  the  Ganges ;  the  river  not  being  fordable,  we  can- 
not go  to  them. 

Huge  blocks  of  rockfallen  to  left. 

Chmb  over  and  under  the  ruins  of  a  most  tremendous  fall  of 
the  precipices;  blocks  of  granite  from  100  to  150  feet  in  diame- 
ter are  thrown  on  each  other  in  the  wildest  and  most  terrific  con- 
fusion; the  peak  whence  they  fell  is  perpendicular,  and  of  solid 
rock.    This  fall  took  place  three  years  ago. 

Cross  the  Ganges  by  a  sangha  made  of  two  stout  fine  spar 
Jai^fijon^ocM^ock^IU^Mj^feidge  of  the  kind.  ~- 
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'about  3-^  feet  wide ;  the  spaoe  between  the  pine  Bpata  is  overlaid 
wilftdmaU  deal  shindes  which  are  tied  together  so  as  to  fona 
a  pl6.tform.  Like  all  the;  rest,  this  saogha  is  open  oit  both  sides, 
and  unpleasant  to  pass,  being  from  the  length  and  elasticity  of 
the  piaes  so  springy  as  to  rbbonnd  to  every  step  the  passenger 
takes;  The  river  below  the  sangha  was  deep,  and  very  rapid, 
being  confined  by  rocks.  Its  breadth  under  the  sangba,  aa 
measured  by  a  chain,  was  60  feet ;  height  of  the  sangha  above 
the  stream  30  feet.  The  river  is  more  expanded  above  and 
below.     Sangbas  are  always  placediu  the  narrowest  parts. 

Tent  at  Dangal,  a  small  flat  so  called  on  the  left  bank  of  the 
Ganges,  and  at  the  confluence  of  the  Limea,  a  laige  torrent.  No 
Tillage  here.  The  halting  place  is  surrounded  by  high  and  steep 
rack^  mountains,  and  mural  precipices;  observed  some  bears 
climbing  among  the  rocks. 

:'<  Time  of  inarching  five  hours  and  48  minutes  ;  a  very  laborious 
joitrney.  The  path  is  very  rough,  and  merely  a  succession  of 
steps  firom  one  broken  crag  to  another ;  some  ptaceti  very  diffi- 
cult.. To  the  Ganges  was  descent ;  then  we  passed  along  its 
bank  at  no  great  height  above  the  stream,  which,  though  not 
wide,  is  deep  and  impetuous,  falling  from  rock  to  rock.  In  the 
lb«E  rapid  parts  poids  are  tbi'med,  where  the  breadth  may  be  200 
feet,  but  generally  it  appears  from  100  to  120  feet  wide  ;  several 
nils  besides  those  noted  above,  fall  into  the  river ;  it  is  needless 
to  say,  that  they  fall  in  cataracts,  the  aides  of  the  river  being 
every  where  bounded  by  high  clitfs.  The  rocks  are  granite,  of 
mucn  the  same  composition  as  on  yesterday's  march.  The  dip 
of  the  strata  is  about  45°  towards  NE.  as  usual,  and  the  whole 
line  of  inclination  is  visible  from  the  river  to  a  great  height  above. 
Water  boils  at  202°,  the  temperature  of  the  air  being  54°.  On 
our  return,  the  barometer  was  deranged  at  this  place.  It  is  to 
b^  remarked  that  on  going  up,  we  did  not  fill  the  barometers, 
fearing  they  might  be  broken,  and  the  mercury  spilt,  of  which 
4?e.haa  very  little;  our  store  of  it  having  been  diminished  by 

.IjiOBe  various  accidents  to  which  every  thing  that  can  be  lost  or 
broten  in  these  rough  regions  is  subject.     Of  these  barometers 

'more  hereafter. 

j.-LoEty  cltfl's  ou  both  sides  of  the  liver;  patli  generally  a  slight 
ascent,  but  rocky  and  difficult. 

-li.Sfarai  peak  crowned  with  snow. 

Cross  the  river  on  a  sangha  at  Deoruni  Ghati ;  it  is  anew  aud 
good  bridge  of  the  kind,  but  long  and  very  elastic.  Height 
ab6Re  the  stream  40  feet ;  breadth  of  stream  under  the  sangha 
SOipdces,  or  about  bO  feet.     The  high  flood  mark  of  the  stream 

-wheaiEwoUen,  appears  to  be  about  14  feet  above  the  present  level. 

!h.aw'AA  and  eavage  looking  place.  Precipice  around,  granite 
and  some  black  aud  grey  rock  of  a  laminar  texture.     Rocky 

:p^  &dm  Just  station.   Pmes  of  various  kinde,  and  the  true  deal 
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fir,  grow  here.  Immediately  on  passing  the  sangha,  the  path 
leads  over  an  avalanche  of  snow  which  reaches  to  the  river's 
margin;  it  is  many  feet  thick,  and  has  fallen  this  year,  and 
brought  down  all  the  trees  in  its  path.  This  is  the  first  snow 
bed  we  passed  over  on  the  Ganges. 

The  river,  abed  of  foam  faUing  from  rock  to  rock.  Five  huiir 
dred  yards  further  on,  are  the  falls  of  Lohari  Naig,  wher^  the 
river  IS  more  obstructed  than  in  any  part  of  its  course,  and  tears 
its  way  over  enormous  masses  of  rock,  which  have  fi^en  into  it 
from  the  mural  precipice  which  bounds  its  left  shore.  TJuB 
jfrightful  granite  cliff  of  solid  rock,  of  above  800  feet  high, 
appears  to  have  been  undermined  at  its  foot  by  the  str^am^  and 
the  lower  and  middle  part  have  fallen  into  it,  while  the  summit 
overhangs  the  base  and  the  river.  The  vast  ruins  of  thjq  fall 
extend  for  about  a  quarter  of  a  mile ;  the  river  has  now  fo]rce4 
its  way  through,  and  partly  over  the  rocks,  with  a  noi^e  ^d 
impetuosity,  we  thougnt  could  not  be  surpassed;  but  on  pair 
return  in  June,  when  tlie  Ganges  was  doubled  in  depth,  the 
scene  was  still  grander.  It  then  just  covered  the  tops  of  th^ 
rocks,  and  one  of  the  falls  of  the  whole  stream  we  estimated  at 
25  feet  perpendicular,  and  below  it  were  more,  close  to  each 
other,  of  Uttle  less  height.  The  scene  is  full  of  sublimit  a^ 
wildness,  and  the  roar  of  the  water  is  astounding. 
.  On  the  right  bank  also  there  has  been  a  recent  largo  alip  <^ 
the  mountain,  but  the  above-mentioned  on  the  lefl  bank  ia  for 
its  height  the  most  formidable  fall  I  ever  saw.    It  i^  not  recent. 

Cross  the  Ganges  by  the  sangha  of  Lohari  Naig,  16  paccy 
long,  and  25  feet  above  the  stream,  which  is  here  narrow,  deep, 
and  has  a  great  fall ;  the  ends  of  the  sangha  (which  is  very  naf* 
row)  are  supported  on  each  side  on  two  great  tabular  granite 
rooks  ^  that  on  the  right  bank  is  circular,  and  150  feet  in^ircum^ 
ference.  It  is  of  a  coarse  brown  granite,  with  quartz  intermixedf 
and  is  decomposing  in  some  places.  The  mountains  on  bptii 
sides  of  the  river  are  very  steep.  On  the  left  bank  of  the  river 
observed  a  rill,  impregnated  with  calcareous  matter,  which  is  fp 
abundant  as  to  incrust  every  thin^  it  touches  very  stroQgly^  and 
we  collected  large  pieces  oi  this  lime,  which  is  pure,  like  thatfl|t 
.  Sansur  Dhara.    This  is  a  singular  thing  in  a  region  of  granite. 

The  Lot  Garh  river  joins  the  Ganges  ;  cross  it  by  a  goodlitlle 

sangha.    This  river  is  20  feet  wide.    This  last  station  has  been 

almost  level,  and  a  good  and  pleasant  path  along  a  flat  of  .150 

-yards  wide  by  the  river  side,  shaded  by  cak$i,  mirei,  omi^  a^d 

other  trees.     From  the  edge  of  the  flat,  the  rock  rises  in  a 

S'gantic  mural  precipice  of  about  1500  feet  perpendicular,  ai^d 
e  same  across  the  river.    Strata  much  inclined.    The  Lpt 
Oarh  river  comes  from  the  spow  to  the  right,  and  is  very  fapid. 
Ganges  here  expanded,  and  tiie  scenery  beautiful. 
.    On  our  return  breakfested  here. 
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Barometer » 23-144  iu.  ' 

Thermometer  attached 53° 

Detached 66° 

Very  steep  and  difficult  descent^  open  to  the  left,  and  therivtfr 
deep  below  ;  a  mural  precipice  across  the  river  with  well  defined 
strata  at  an  angle  of  45^.  The  strata  are  so  arranged  in  these 
regions^  which  are  the  feet  of  the  Himalaya ;  but  I  have  observed 
fhat  beat  the  tops  of  the  highest  peaks,  the  layers  of  rock  arfe 
nearly  horizontal.  Name  of  above  mountain  Baldera  Luru ; 
steep  as  it  is^  and  nearly  devoid  of  soil,  the  pines  nevertheless 
contrive  to  fix  their  roots  in  many  parts  of  it. 

Bad  and  nartow  path  overhanging  the  river.  The  Soan  Gadh 
(river)  joins  the  Ganges  below  to  west ;  appears  to  be  30  feet 
wide^  and  not  fotdable :  very  rapid. 

Bad  and  rough  ;  here  cross  the  Ganges  on  a  sangha  abottt  46 
feet  above  the  stream ;  breadth  of  the  roaring  stream  bel6\i^  17 
paces,  or  42  feet.  The  bridge  about  2^  feet  wide,  ill  s^curdd, 
and  unsteady ;  it  extends  from  one  large  rock  to  another.  Tile 
current  extremely  violent,  and  the  fall  of  the  river  great. 

A  torrent  from  the  Suci  mountain  falls  in  here;  at  this  sangha 
on  retam,  barometer,  22*90  in. ;  thermometer,  52°. 

Long  ascent  lo  Suci,  a  decaying  village  of  nine  houses,  of 
which  three  only  are  inhabited,  ft  is  on  the  west  side  of  a 
mountain,  and  surrounded  on  all  sides  by  the  Himalaya  rocky 
precipices  crowned  with  snow.  The  river  is  about  1000  feet 
below,  foaming  in  a  confined  channel. 

As  to  the  march,  it  was  very  long  and  laborious ;  we  performed 
it  in  seven  hours ;  probably  one-fifth  of  it  was  hand  and  foot 
road.  The  rest,  except  the  two  places  of  flat  mentioned  above, 
as  usuaT,  a  succession  of  long  strides,  or  Uttle  careful  steps  from 
one  broken  crag  to  another.  The  three  sanghas  over  the  river, 
having  been  lately  repaired,  are  not  dangerous,  but  too  higb, 
narrow,  and  elastic,  to  be  pleasant  to  cross.  The  people  firom 
the  plains  passed  them  very  well  (three  persons  excepted),  but 
many  of  the  niountain  coolies  were  obliged  to  be  led  over  t^ith 
their  eyes  shut,  as  well  as  some  of  the  Goorkha  sepoys.  To  get 
well  over  them,  it  is  proper  to  take  careful  steps  (but  not  to  go 
too  slow),  and  to  keep  one's  eyes  steadily  fixed  on  the  platform, 
and  by  no  means  to  look  over  the  side  at  the  foammg  gulf 
below,  or  to  stop  or  hesitate  when  on  the  sangha.  The  sceiiiery 
to  day  was  in  rfature's  grandest  and  rudest  stile.  Wall-like 
precipices  of  compact  granite,  bounding  the  river  on  both  sides, 
to  the  immediate  height  of  2000  or  3000  feet ;  above  those  cliffs 
i$  sriow.     Latitude  observed,  30°  59'  40-25'^ 

Descent  and  cross  the  Ganges  by  a  sangha ;  length  of  the 
bridge  115  feet,  breadth  3  feet;  breadth  of  the  river  below,  82 
feet;  depth  to  the  surface  of  the  water  from  the  sartgha,  19  feet 
(measured  by  the  chain).    This  is  the  best  san^a  6xx  the  riVer, 
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and  the  water  below  is  not  so  rapid  as  usual^  Jhala,  3i411ag«Df 
five  houses;  above  Jhala,  the  country  is  not  iit^^riMMt  in- 
habited. •'  ''!''^ 

A  fine  view  tip  the  river,  which,  for  several  miles  kborift'-^, 
flows  in  a  more  expanded  bed  in  a  narrow  valley ;  the  feet' iof  the 
mountains,  bounding  it  are  less  steep,  and  are  clewed  ^th 
cedars.  Good  path  along  sand  and  pebbles  in  the  m^fi^^itA, 
the  current  of  wnich  more  gentle  though  very  swift.  The^tedu 
about  600  yards  wide,  and  will  be  overflowed  when  tbe  rivttiu 
at  its  height.  Lower  line  of  snow  generally  2000  feet  above' tile 
river,  though  several  avalanches  reach  down  to  its  margili.  'The 
airis  very  cold.  •:   /    r»:/. 

We  have  now  turned  the  snowy  range,  seen  froidi'tlbi  j^tte, 
and  brought  it  to  our  right ;  the  march  frdm  Dangal  toSliC^and 
on  to  this  place,  ma^  be  considered  as  in  that  gor^c^  io^'the 
Himalaya  through  which  the  river  forces  its  way  ito  tneiid^iDf 
those  mountains  of  the  second  order,  which  are  the  tb^gliudttg  of 
the  spurs  of  the  grand  ran^e.  We  have  now  the'  great -bnoiiy 
peaks  on  both  sides  of  the  river,  and  it  is  henceforward  bobiiiid 
Dy  tfaem.  Those  to  the  right  are  visible  from  Hindustan ;  ifl&Me 
across  the  river,  or  to  our  left,  are  not  visible  from  tliie  j^nis, 
being  hid  by  the  southern  ridges.  The  line  of  the  outtet;^4;ke 
river  is  very  perceptible  from  tne  plains,  and  the  Sridaiiti'  fMndc, 
the  western  foot  of  which  it  washes  here,  is  conspicilol^L:^fl^ 
Seharanpur  and  the  Doab.  From  hence  onward,  the  ctrbM^^f 
the  Ganges  is  to  be  considered  as  being  within  the'HhnSim 
differing  from  the  Jumna,  inasmuch  as  that  the  sourte  '^vHe 
latter  nver  is  at  the  south  west  feet  of  the  snowy  peakft;  ^ciSh 
from  Seharanpur,  and  not  within  the  Himalaya.       ■         •'■  *'*••'*  i\ 

Pleasant  and  level;  a  snowy  peak  towards  Barrksak'tii^Mrs 
itself  up  the  Soan  Gadh :  it  is  called  Dumdara,  and  is  vet^  'ivKite 
with  snow  :  mouth  of  the  Soan  Gadh  322^.  Down  its  b^'liie 
plunderers  from  Barrasah  and  the  western' districts  of  ^ReN^dito 
penetrateih  the  latter  end  of  the  rains.  As  far  as  Barreu^ahvllie 
c^hby  is  uninhabited  for  six  days'  journey,  except'  llt'li^itdi- 
^Mnch  Gong/  which  is  three  coss  on  this  side  of  Bairfi^. 
.Those  districts  are  on  the  Tonse  river,  and  are  the  seat  of  niifiSe- 
rbus  gangs  of  plunderers  and  murderers  who  much  infest;i£is 
part  of  the  country.  .  ■'  -Q  V:. 

Descent  to  the  bed  of  the  Ganges,-  and  cross  thei  TSiihSttJ  a 
laree'torrent  which  falls  in  a  most  beautiftil  and  picturesii^-iiNbh 
cade  of  80  or  100  feet  over  a  rock,  bordered'and  shaded  Iby-^bh 
feadiery  pines  and  spreading  cedars.'.  Rat,  over sahd&,kd|]^h- 
Tifes  of  the  river,  bednere  expanded.    '.  •  .'^^ 

On  our  return  we  halted  at  this  place  to  take  the  iedtilti^de^of 
two  very  shaip  snowjjr  peaks,  which  now  appeared  to  tb^  sSikh, 
or  to  our  right.  We  measured  carefully  \Vith  th e  chain  a'  baicp  of 
165'feetp  ^mich  was  the  greatest  extent  of  level  grbiindr-ll&'be 
fouQcl ;  with  this  base  we  found  a  longer  line  of  1568  feet;  'cdid 
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from  its  extremitiea  determined  the  distaaces  of  the.  two  peaks, 
and  their  heights  above  the  east  end  of  the  base,  as  follows  : 

First  peak  called  Sewmarcha  Chauntaly  distance  16440  feet, 
bearing  dae  south.  Its  ande  of  elevation  26°  43^  42^^  and 
height  above  the  river  8278  feet. 

Second  peak  no  name,  but  it  is  a  lower  part  of  the  Sricanta 
mountain.  Distance  15374  feet.  Magnetic  bearing  170°  43'. 
Angle  of  elevation  25°  55'  30^^  Height  7473  feet  above  the 
river.  Barometer  22*249  inches ;  thermometers  attached  79° ; 
detached  78°. 

N.  B.  On  our  return,  we  found  gooseberries  at  this  place ; 
they  were  of  the  large  hairy  kind,  and,  though  not  ripe,  made 
good  dumjdings. 

Gradual  descent,  and  cross  the  Kheir  Gadh  large  rivulet  by  a 
sanf^aat  Derali,  a  village  of  six  houses,  but  now  deserted,  on 
acGOttnt  of  thefulure  of  Uie  crops  and  incursions  of  banditti* 
'  The  road  to  day,  considered  as  a  mountain  path,  was  excellent^ 
two  or  three  places  excepted.  The  north  bases  of  the  moun- 
.  tains  which  we  passed  along  are  moderately  steep,  and  are 
clothed  with  noble  cedars,  and  various  sorts  of  large  pines,  of 
wbiech  the  cshir  and  khai,  or  kher,  are  the  largest,  tishir  is  a 
name  indiscriminatelv  given  to  several  of  the  la^e  leaved  pines, 
but:  the  tree  so  called  here  is  the  true  deal ;  it  grows  to  a  great 
height,  and  bears  a  resemblance  to  the  common  cshir  or  turpen* 
tine  fir,  which  abounds  in  the  lower  hills,  but  which  is  never 
ffeen  19  company  with  the  cedar  (deodar).  I  took  some  specir 
mens  of  this  deal ;  it  is  light,  and  has  a  fine  grain :  the  rhai  is  a 
lofty  pine ;  it  has  a  graceful  appearance ;  the  leaves  are  pendent. 
The  wood  of  it  is  not  esteemed  for  building,  being  heavy  and 
luDtty :  the  cedar  is  always  preferred  for  that  purpose,  rrom 
the  sangha  to  Derali  the  Ganges  flows  in  an  expanded  bed 
with  a  swift  current  over  stones.  Yesterday  it  was  a  succession 
of  fiedls  firom  rock  to  rock,  and  bounded  by  fiightful  precipices. 
•To  day  the  scenery  was  very  interesting,  the  river  being  bounded 
immediately  to  the  north  by  the  cedar  forests ;  above  which 
towered  the  sharp  snowy  peaks,  and  many  torrents  and  cascades 
fell  from  them.  I  never  made  a  more  delightful  march  ^  the 
climate  is  pleasant,,  and  the  weather  bright  to  day.  The  village 
of  Derali  is  situated  in  a  rocky  recess,  and  commands  a  fine 
view  of  the  river,  and  of  the  north  sides  of  the  snowy  ,peak!r 
.behind  Jamnautri.  There  are  three  small  temples  of.  stone  by 
-ibe  river  side ;  they  are  of  good  workman^l^ip.  'Derail  was 
plundered  last  year  by  banditti  from  the  westward . 

Pole  star  hid  by  the  mountains  as  usual.  Crest  of  ne^y  per- 
pendicular and  difficult  short  ascent :  crags  overhangips:  and 
threatening  to  fall.  The  river  bed  the  whole  way  broad^  and 
•strong  current  at  DeraU;  lofty  peaks  on  every  side  rising 
.  immediately  from  the  river.  This  place  is  1000  feet  above  it. 
Cedara  of  greaisi?c  here.  -   .  -    ^ 
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Road  generally  level  on  bank  of  the  river :  cross  an  avalanche 
of  ereat  magnitude,  being  a  fall  of  lumps  of  snow  like  large 
xteKSy  it  has  brought  down,  and  broke  to  pieces,  all  the  cedar 
trees  in  its  path :  perpendicular  rocky  precipices  rise  imme- 
diately from  the  river  bed  to  the  height  of  1600  and  2000  feet ; 
high  snow  peaks  on  all  sides  ;  large  cedars  at  their  feet. 
■  An  exc9edingly  steep  ascent;  river  not  visible,  but  close 
below  mountains  with  bare  peaks ;  not  a  blade  of  herbage,  en 
their  rocky  sides.  In  front,  Decani  snowy  peak  ;  to  our  left  a 
mountain  called  T'huT.  The  south  side  of  Decani  is  washed  by 
the  Bhagiraf  hi,  and  the  north  side  by  the  Jahni  Ganga  or  Jah- 
nevi,  tiieir  confluence  being  at  Bhairog'hati.  This  place  is 
called  Ratenta, 
-    Another  steep  and  toilsome  ascent. 

Descent  over  broken  fragments  of  peak.  A  rocky  precipice 
nearly  mural,  of  1000  feet^  overhangs  the  right  bauK  of^the 
(Ganges,  which  here,  as  usual,  rushes  over  rocks  with  an  impe- 
tuous and  foaming  current.  In  front  is  the  gigantic  peak  Decani 
rising  immediately  from  the  bed  of  the  river,  on  the  left,  almost 
equally  high,  one  of  T'hui ;  below  immense  masses  of  granite 
overhang  the  river.  The  scenery  is  very  grand.  Very  large 
cedars  here. 

A  sweep  from  S.  to  E.  brings  us  to  that  most  terrific  and 
really  awful  looking  place  called  Bhairog'hati. 

The  descent  to  the  sangha  is  of  the  steepest  kind,  and  partly 
by  a  ladder.  The  sangha  is  incUned  far  from  the  level,  and,  as 
seen  from  the  height  above  it,  cannot  fail  to  inspire  the  beholder 
with  anxiety  as  to  his  safe  passage  over  it.  It  is  indeed  by  far 
the  most  formidable  sangha  I  have  seen ;  the  height  of  the  plat- 
form above  the  river,  we  measured  by  dropping  the  chain ;  it 
was  60  feet.  One  is  apt  at  first  sight  to  estimate  it  at  much 
more ;  however,  this  height  added  to  the  circumstances  of  the 
narrowness  of  the  sangha  (about  24-  feet  wide),  its  elasticity,  and 
its  inclined  position,  is  sufficient  to  render  its  passage  disagree- 
ble,  it  being  (Uke  all  the  rest)  quite  open  at  the  sides.  It  is  laid 
from  one  side  of  the  precipice  to  the  other;  the  end  on  the  left 
bank  is  the  highest ;  the  precipices  in  some  places  are.  quite 
perpendicular,  m  most,  nearly  so,  rising  to  the  height  of  3000 
feet  above  the  stream;  they  are  of  compact  granite.  On  some 
ledges  there  is  a  little  soil  where  the  cedars  fix  their  roots,  .The 
river  below  the  sanghais  closely  confined  by  the  wall-like  rocks, 
which  are  perfectljr  perpendicular,  and  its  course  is  thus  bounded 
nearly  to  Gangautri.  The  breadth  of  tlie  stream  is  about  45  feet, 
and  it  is  deep  under  the  bridge. 

Turn  to  the  left  by  a  rocky  path  to  our  tent,  which  is  in  a  very 
strange  place  for  a  tent  to  be  in  ;  and  one  of  the  most  curious 
sights  among  many  here,  is  to  see  a  little  tent  pitched  under  vast 
overhanging  masses  of  rock  at  the  confluence  of  these  two 
rivers^  the  Bhagirat'lu,  and  its  foaming  rival  the  Jahni  Ganga,  or 
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as  more  properly  called,  the  Jahnevi.    The  strange  and  terrific 
appearance  of  this  place  (Bhairog'hati)  exceeds  the  idea  I  had 
formed  of  it.    No  where  in  my  travels  in  these  rude  momitains 
have  I  seen  any  thin^  to  be  compared  with  this,  in  horror  and 
extravagance.     Precipices  composed  of  the  most  sohd  granite 
confine  Doth  rivers  in  narrow  channels,  and  these  seem  to  have 
been  scooped  out  by  the  force  of  the  waters.    Near  the  Sanga, 
the  Bhagirat'hi  has  in  some  places  scolloped  out  the  rock  which 
overhangs  it.  The  base  of  these  peaks  is  of  the  most  compact  sort 
of  granite ;  it  is  of  a  light  hue,  with  small  pieces  of  black  sparry 
substance  intermixed.     From  the  smoothness  of  the  rocks  which 
confine  the  stream,  and  which  appear  to  be  worn  so  by  water,  I 
think  the  stream  must  have  formerly  flowed  on  a  higher  level, 
and  that  it  is  gradually  scooping  its  channel  deeper ;  for  it  does 
not  appear  that  the  walls  which  confine  the  rivers  are  masses 
fallen  from  above,  but  that  they  are  the  bases  of  the  peaks 
themselves.     Enormous  blocks  have  indeed  fallen,  and  hang 
over  our  heads  in  threatening  confusion  ;  some  appear  200  feet 
in  diameter,  and  here  are  we  sitting  among  these  ruins  by  the 
fiore  side  at  noon.    Thermometer  52°.    What  are  these  pinnacles 
of  rock,  2000  or  3000  feet  high,  which  are  above  us,  like  ?  I 
know  not.     To  compare  small  with  great,  I  think  the  aptest  idea 
I  can  form  of  any  thing  that  might  be  Uke  them,  would  be  the 
appearance  that  the  ruins  of  a  Gothic  cathedral  might  have,  to  a . 
spectator  within  them,   supposing  that  thunderbolts  or  earth- 
quakes had  rifted  its  lofty  and  massy  towers,  spires,  and  but^ 
tresses  ;  the  parts  left  standing  might  then  in  miniature  give  an 
idea  of  the  rocks  of  Bhairog'hati . 

The  great  cedar  pines,  those  ^gantic  sons  of  the  snow, 
fringe  these  bare  rocks,  and  fix  their  roots  where  there  appears 
to  be  veiy  little  soil ;  a  few  also  of  the  larger  deal  pine  are  seen, 
but  infenor  trees  do  not  aspire  to  grow  here.  The  day  is  duH 
and  rainy,  and  I  cast  my  eyes  up  at  the  precipice  overhead,  not 
without  awe  ;  a  single  fragment  might  dash  us  to  pieces. 

Avalanches  of  snow  an'd  rock  such  as  we  have  passed  to  day, 
and  indeed  for  these  three  last  days,  show  by  their  effects  their 
vast  powers  of  destruction ;  for  they  bring  down  forests  in  their 
overwhelming  course,  and  dash  the  cedars  into  splinters.  These 
avalanches  have  all  fallen  this  season ;  they  have  in  some  places 
filled  up  the  dells  and  water  courses  to  a  great  depth  with  snow, 
and  extend  from  the  peaks  to  the  margin  of  the  river. 

A  painter  wishing  to  represent  a  scene  of  the  harshest  features 
of  nature,  should  take  his  station  under  the  sanga  of  Bhairog'hatT, 
or  at  the  confluence  of  the  Bhagirat'hi  and  JaQnevI  rivers  :  here 
it  is  proper  to  take  some  notice  of  this  latter  river  hitherto  Uttle 
known.  Though  the  Bhagirat'hi  is  esteemed  the  holy  and  cele- 
brated Ganges,  yet  the  Jahnevi  is  accounted  to  be,  and  I  think  is, 
the  larger  stream.  From  a  Brahman  who  officiates  a.t  Qi^xv^Vfv^ 
aad  who  has  been  up  it,  I  collected  some  paxl\co\»x%,  m^\^. 
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thou|rii»  perhaps,  far  from  correct,  may  serve  to  give  an. idea  of 
it.  By  tile  course  of  the  river  is  a  pass  to  Bhoat  or.  Thibet,  by 
which  the  people  from  Reital  and  the  upper  villages  of  Rowaieii 

fo  to  get  salt,  blanket  cloth,  and  wool,  in  exchange  for  grain. 
he  trade  is  triflin?,  and  not  more  than  100  people  go  yearly ;  in 
the  latter  end  of  the  rains  the  road  is  open.  They  carry,  their 
g[oods  on  sheep  and  ^ats.  The  Brahman  has  been  at  the  fron- 
tier village  called  Neitang ;  it  is  four  long  and  very  difficult  days' 
i'ourney.  The  first  three  days  are  up  the  course  of  the  river, 
ugh  above  its  bed  for  the  most  part,  but  occasionally  descend- 
ing to  it.    It  is  exceedingly  steep  and  difficult. 

Pirst  day. — ^They  go  along  tne  high  precipice  on  the  right 
bank  of  the  river :  a  sangba  at  the  end  oi  a  long  march.  'Very 
bad  path.    No  village. 

Second  day. — Having  crossed,  very  bad  path  to  Cartcha,  a 
baiting  place.    No  village.    Cedar  pines  here. 

Third  day. — On  same  bank  of  the  river  to  Handonly,  -a  halt- 
ing place  ;  but  no  village.     Not  very  long  march. 

rourth  day.*— The  frontier  or  (do-phashias)  village  caQed  Kei- 
tang,  in  the  district  of  Tan^sah ;  at  this  village,  the  river  seems 
(they  say)  but  little  diminished  in  size,  and  there  is  asongha 
over  it.  The  Brahman  can  give  no  account  of  its  origibv  except 
that  he  believes  it  comes  from  some  hills  in  Bhoat.  The  ftnst 
part  of  the  course  of  the  river  upwards,  so  far  as  can  be  seen  trOm 
Bhairog'hati,  is  72^  NE. ;  and  from  what  I  can  understand,  it 
appears  that  this  river  has  its  source  to  the  north  of  that  ridge 
of  the  Himalaya  which  bounds  the  Bhagirat'hi  to  the  NE.  6r  on 
its  right  bank,  and  that  between  Bhairog'hatT/  and,  pe]:llap8;the 
third  day's  march  above-mentioned,  it  forces  itself  thro'u^vthe 
range.  The  Brahman  says  that  at  the  village,  and  for  the  last 
day's  march  to  it,  the  mountains  are  bare  of  trees,  and  that  they 
are  not  the  Cylas  mountains  (i.  e.  not  what  we  call  snowy 
.mountains)  but  that  the  Cylas  peaks  towards  Grangotri  are  seen 
to  the  right,  and  so  they  would  be,  if  we  suppose  the  comse  of 
the  Jahnevi  up,  to  be  about  N.  70  £.;  and  the  course  t>f  llie 


tion  lor  nign  ranges  always  coverea  wicn  snow,  m  tne  samie-way 
as  we  say  Himalaya  or  Himachal  (which  last  indeed  liteially 
means  snowy  peaks).  \ 

At  Neitang,  the  houses  are  built  very  low  on  account  of  the 
high  winds.  Travellers  suffer  much  from  difficulty  in  breathing, 
caused,  as  thev  say,l)y  the  bic'h  or  bis'h;  i.  e.  exhalations  from 
poisonous  herbs  which  grow  on  the  high  bare  knolls.  This 
frontier  district*  of  Tunesah  appears  to  be  considered  to  ^belong 
.to  what  they  call  here  Bhoat  or  Thibet,  and  they  pay  their  land 
ti^})ute  to  a  collector  who  comes  from  Chaprang.  Of  the  distance, 
or.  size,  or  direction,  of  Chaprang,  I  could  not  get  any  sattsfK- 
toiy  account,  but  it  appears  to  be  a  Ch\i\eBe  de^ndeiioy.  f  The 
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district  also  gives  to  the  Raia  at  Bassahir  a  blanket  p^r  .man 
every  thurd  year,  and  a  smadl  complimeatary  tribute  of;.dac/h 
(raiuns)  to  the  G'harwal  Raja.  The  inhabitantB,  are.  caHed;d0- 
phashias  from  their  speaking  the  languages  of  both  G'harwal  and 
bhoat,  and  they  act  as  interpreters  and  brokers. 

The  exports  from  Rawaien  are  rice,  mandwa  and  papra  (coarse 
grains),  tobacco,  and  tamasbas.  Imports,  salt,  and  thiok 
woollen  cioth  and  wool, 

/  The  Rawaien  people  go  in  the  month  of  Cartic,  because  the 
wool  is  then  ready,  but  in  the  month  of  Sawan,  the  road  may  be 
passed,  and  that  would  be  the  best  time  to  go. 

Had.  the  season  been  more  advanced,  and  if  I  had  had  grain, 
I  lAould  have  been  tempted  to  go  up  this  river;  it  is  an  inte- 
resting object  of  future  research,  but  there  are  many  others,  and 
:  0!ne:.does  not  know  which  to  attend  to  first ;  but  it  is  my  inten-' 
tion  to. explore  this  river  next  season. 
->:.'l.aiitiMle  observed.    Confluence  of  the  rivers  at  Bhairog'hati. 

Water  boiled  at  198°,  the  air  being  44°. 

. :  X>a  our  return,  June  3,  we  encamped  in  a  much  better  place, 

a  amall  piece  of  flat  at  the  summit  ot  the  cUfl*  which,  bounds ^e 

.flanges  on  its  left  side.     It  was  a  pleasant  and  secure  situation, 

..and  under  the  shade  of  the  cedars.    At  this  place,  about  700 

ieet  above  4he  river,  the  barometer  (unboiled  mercury)  stood  at 

.  31  inches,  temperature  of  air  70°. 

\  .  Latitude  of  this  camp  30°  01^  22'5^^  good  observations  ;  junc- 
tion of  Bhagirat'bi  and  Jahnevi  rivers  72^  distaint  1  furlong. 

A  very  steep  and  difficult  ascent,  we  pass  along  the  perpendi- 

^enlacface  of  the  precipice  by  means  of  a  scaffolding  of  two  nar- 

riow^pladksy- which  appear  very  rotten,  and  ill  supported  at;the 

'^dilk;. under  the  scanold.is  a  chasm  of  300  feet  deep.     Imine- 

;diatfly;^afterward8,  ascend  by  ladders,  the.  precipices  boundiiig 

therri}f^r,  being,  here  Uke  walls,  and  these  scaffolds  and  ladders 

.are  laid  from  projecting  points  to  enable  one  to  pass. 

■    Three  other  passages  along  the  precipices  and  over  chasmsby 

^ueana  of  rotten  planks;  then  an  exceedingly  steep  ascent  by 

ihort  zigzags  to  a  flat  at  the  foot  of  Decani  peak ;  here  is  a  small 

.tMiple  of  Shairo  Lai  who  is  (esteemed  the  janitor  of  Gangotie  ; 

'  set'  this  place,  pions  Hindus  leave  their  shoes. '    '      - 

;.  Kbad  tolerably  level;  winds  round  the  SW.  side  ofDeoapi 

peak  ;  the  river  is  about  800  feet  below  to  the  right,  cmd.  rising 

".rrotn  its  bed  is  a  wall  of  mountains  of  a  height  I  find  it  difficult 

.:^iestiaiate;  below  to  the  river  steep  precipices.;  ' ' 

.:.'P«th  very,  difficulty  a  few  paces  further,  on  cross  another 

:^fflghtf  ul  ch^m  by  a  platform  of  a  foot  or  18  inches  wide.     Road 

:.'oTer':masses  of  granite  piled  in  confusion;  they  are  fragments  .of 

!  oi^leh  pea^fL. .  Looking  up,  we  see  the  tower-Uke  summits  of 

i^9caiu  almost  qverhanging  us.    The  whole  way.  strewed  with 

m|^  cf  rack  from  them.    Many  traces  of  beats.  >      v  ^  \<^ 

'  T.^^^^'^^V*'^  die  bfoir  of  the  hiU,  :fuid  covae  u^n  v^x  ^^\s^% 
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where  the  eye  is  saluted  with  a  full  view  of  MianrT  peak,  and  in 
the  distance^  the  mountains  of  Rudr  Himalaya  croivned  by  th^ 
peak  of  Dugdi  towering  to  a  great  height ;  the  pure  snows  od  it 
shine  in  the  sun's  rays  with  dazzb'ng  brilliancy. 

Rather  better  path  ;  the  river  deep  below^  foaming  in  its  nar- 
row and  rocky  bed.  Most  fantastic  great  snow  peak  over  Ghin- 
gotri. 

Black  rocky  peak  across  the  river.     Call  it  Iron  Sides. 

Path  as  beK)re.  Across  the  river  is  a  cascade  falling  through 
a  large  snow  bed  ;  the  snov/  reaches  in  several  places  from  the 
river  bed  on  the  opposite  side,  to  the  summit  ot  the  mountains 
which  are  very  steep.    We  are  almost  in  sight  of  CrangotrT. 

The  river  flows  under  beds  of  snow  which  have  fallen  mto 
it  from  the  peaks^  and  cover  it. 

Pass  above  a  cascade  falling  over  a  precipice  of  grey  granite 
with  black  sparry  spots.  Wonderfully  steep  precipices  on  both 
sides  of  the  river ;  on  this  side^  the  rocks  are  quite  bare  and 
shattery. 

Cross  above  a  cascade  falling  from  a  rocky  gorge  to  the  left. 
Path  extremely  bad.  This  river  below  foaming  oetween  walls  of 
rock  perfectly  perpendicular.  A  sangha  (now  destroyed)  had 
formerly  been  laid  over  at  this  place  by  the  banditti,  who,  in  the 
rains,  plunder  the  Cedaniath  districts  to  the  eastward.  The 
rocks  through  which  the  river  flows  have  horizontal  strata,  and 
the  light  hue  of  Portland  stone.  They  are  as  usual  granite.  The 
cedars  here  are  jfoor  and  starved.  Rudr  Himalaya  a  snowy  peak 
96°.  Gangotri  :  the  small  temple  of  Ganga  Mai  and  lolSgi- 
rat'hi  on  right  bank  of  Ganges. 

The  path  to  day  was  of  the  worst  description,  and  is  On  the 
whole,  1  think,  the  most  rugged  march  we  have  hitherto  had, 
though  there  are  not  any  long  ascents.  Nothing  can  be  more 
unpleasant  than  the  passage  along  the  rotten  ladders  and 
inclined  scaffolds,  by  which  the  faces  and  comers  of  the  preci- 
pices near  Bhairo<r'hJitT  are  made.  The  rest  of  the  way  lies 
along  the  side  of  a  very  steep  mountain,  and  is  strewed  with 
rocks.  The  views  of  the  snowy  peaks  which  are  on  all  sides, 
were  very  grand  and  wild. 

The  rocks  are  of  granite,  but  of  a  lighter  colour  than.usual>  and 
specks  of  a  bright  black  spaiTy  substance  are  interspersed  in 
them  at  the  distances  of  from  one  to  three  inches. 

The  river's  bed  from  Bhairog*hatT  to  GaurTcund,  was  between 
mural  precipices  of  200  or  300  feet  high  ;  above  them  was  the 
steeply  inclined  ground,  along  which  our  path  lay.  Though 
very  rocky,  there  were  many  places  with  soil  where  the  cedars 
grew,  but  not  large.  Above  tnc  path  to  our  left  were  bare  rocky 
precipices,  on  the  summit  of  which  the  snow  lies  :  at  GuurTcund 
and  CrangotrT  the  river's  bed  becomes  more  open.  The  temple 
.  atGangotrT  is  a  Munduj)  of  stone  of  the  smallest  kind ;  it  cbn- 
tsttns  aaiaJI  stHtaes  of  Bhagirafhl,  Ganga,  &e.?LTvd\l\^  built  over 
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a  piece  of  rock  called  Bhagirat'hi-Sita,  and  is  about  20  feet 
higher  tha^  the  bed  of  the  Ganges  ;  and  immediately  above  its 
rignt  bank,  there  is  also  a  rough  wooden  building  at  a  short 
distance  for  the  shelter  of  travellers.  By  the  river's  side^  there 
is  in  some  places  soil  where  small  cedars  grow ;  but  in  general 
the  margin  is  strewed  with  masses  of  rocK,  which  fall  from  the 
precipices  above.    The  falls  do  not  appear  recent. 

Too  much  tired  to  attempt  to  boil  mercury  in  the  tubes  to 
day.  At  nighty  having  prepared  the  instruments  to  take  the 
immersion  of  one  of  Jupiter's  sateUites,  we  laid  down  to  rest,  but 
between  10  and  11  o'clock  were  awakened  by  the  rocking  of  the 
ground,  and,  on  running  out,  soon  saw  the  effects  of  an  earth- 

auake,  and  the  dreadful  situation  in  which  we  were,  pitched  in 
le  midst  of  masses  of  rock,  some  of  them  more  than  100  feet 
in  dianleter,  and  which  had  fallen  from  the  cliffs  above  us,  and 
probably  brought  down  by  some  former  earthquake. 

The  scene  around  us,  shown  in  all  its  dangers  by  the  bright 
moonlight,  was  indeed  very  awful.  On  the  second  snock,  rocks 
were  hurled  in  every  direction  from  the  peaks  around  to  tlie  bed 
of  the  river,  with  a  hideous  noise  not  to  be  desciibed,  and  never 
to  be  forgotten.  Afler  the  crash  caused  by  the  falls  near  us  had 
cedsed,  we  could  still  hear  the  terrible  sounds  of  heavy  falls  in 
|ha:  more  distant  recesses  of  the  mountains. 

We  looked  up  with  dismay  at  the  cliffs  over  head,  expecting 
that  thQ  next  shock  would  detach  some  ruins  from  diem.  Haa 
^ey  fallen,  we  could  not  have  escaped,  as  the  fragments  from  the 
summit  would  have  flown  over  our  heads,  and  we  should  have 
been  buried  by  those  from  the  middle. 

Providentially  there  were  no  more  shocks  that  ni^ht.  This 
Qartliquake  was  smartly  felt  in  all  parts  of  the  mountains,  as  well 
as  in  the  plains  of  the  north-west  provinces  of  Hindustan. 
,  In  the  morning  we  removed  to  the  left  bank  of  the  river,  where 
there  is  a  bed  of  sand  of  about  150  yards  wide ;  there  is  a  flat  of 
soil  with  trees  of  about  20  yards  wide,  and  immediately  above  it 
are  precipices  with  snow  on  them;  here  we  were  much  more 
seoure*  In  the  afternoon  indeed,  the  effects  of  the  snow  melt- 
ing, often  caused  pieces  of  rock  to  fall  from  above,  too  near  our 
station,  but  we  could  avoid  them  by  running  over  the  sand  to 
the  river  side,  which  could  not  be  done  on  the  right  bank ; 
besides  only  comparatively  small  pieces  fell  here,  and  in  day 
light,  so  that  this  is  much  the  best  side  to  encamp  on.  We  had 
the  curiosity  to  measure  trigonometrically  the  height  of  the  cliff, 
at  tba  foot  of  which  we  were  during  the  shock,  and  found  it  to 
be  2745  feet. 

This  day,  the  27th,  we  had  a  sUght  shock  of  an  earthquake, 
as  well  as  on  the  28th. 

Filled  a  new  and  full  length  dean  tube  with  pure  mercury ; 
immediately  afteir  filling  (unboiled),  it  stood  at  20  iuchea^ 


■  ■  ' 
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Thermometer  attached 78*  '    ' 

Ditto  detacKed.  .  .■.'. 68* 

Having  hung  the  barometer  up  in  the  tent,  and  allowed  ft  to 
acquire  tLe  temperature  of  the  air  and  adjusted  aero,  the  follow*- 
ing  heights  were  observed  : 

»  Thermometer  attached 77i°  ; 

Ditto  detached 63^^ 

Upper  surface  of  the  mercury 20  in. 

Second  reading  an    hour   afterwards, 

mercury  upper  convex  surface 20 

An  hour  afterwards  upper  convex 20 

Afternoon,  outside  of  the   tent  three    .    ., 

hours  after  filling  the  tube  ;  mean  at  .. 

four  o'clock 20 

There  were  very  few  and  but  small  (air)  bubbles  in  the  .colium^ 
and  the  yacuum  was  evidently  pretty  good,  as  shown  bythe 
smart  cracking  of  the  mercury  against  the  top  of  the  tube.   :^'j..  ^ 

Water  boils  at 196^. .     -j"^' 

We  now  begin  to  boil  the  mercury  in  the  tube.  Thie'  tttbe'^ 
usual  broke,  rfone  but  a  professed  artist  can  expect  to  Bnt^ybd 
in  this  difficult  business  once  in  10  times.  With  the  iintrdified 
mercury,  there  must  be  an  error,  but  it  should  not^  I -thinly 
affect  the  heights  more  tjban200  feet,  and  generally  not  IDO'feet; 
and  as  under  the  present  circumstances  we  cannot  do  moTBf^  We 
must  be  content  with  such  approximate  altitudes  ;  and  I  ]«(dL(Hl- 
it  of  some  consequence  to  have  the  heights  of  these  places  ^e?£(a; 
within  200  feet,  as  hitherto  no  idea  could  be  formed^  ontiierr 
subject.  »fi  ^'  ' 

When  a  tube  is  filled  with  unboiled  mercury,  which  of<ootii»i^ 
contains  air,  it  stands  at  first  AigAer  than  it  ought  from  the  hIi) 
dilatrng'  the  column  ;  but,  after  a  short  time,  much  of  thB-aoT' 
escapes  into  the  upper  part  of  the  tube,  where  the  yacuttta  ou^t 
to  be,  a=nd  there  expanding  presses  down  the  mercury  in  the  tabd^v 
thus  making  it  lower  than  it  should  be.  The  mean  heighbi^itiB. 
not  differ  much,  perhaps  not  more  than  two-tenths  of  an  indbini 
moderate  heats  from  tnat shown  by  a  boiled  tube.  -  •  =  :  •'•f'c^t 

The  barometers  I  had  were  two  out  of  six  sent  from  En^yLMt«' 
to  the  Surveyor-General's  Office.  They  were  made  by-fi^rgi^'' 
and  are  very  fine  instruments  ;  but  so  httle  attention  had-biE^e^ 

E aid  to  their  packing,  that  the  tubes  of  them  all  were  fotthd^to- 
e  broken  when  they  arrived  in  Calcutta,  as  well  as  most'io^tlw: 
thermometers  belonging  to  them.      Tliere  w^re    0pare,i'iibat 
unfilled  tubes  sent  with  them,  and  some  of  these  would 'not  Ak;^  J 
'Whenever  barometers  are  sent,  there  shbuM 'be' tO'eac&c^' 
least  six  spare  tdhes Jilled  in  England  by  ;the  m^er,  an^h^truw^ 
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tically  sealed  ;  and  these  should  be  carefully  packed  in  separate 
cases  of  copper  or  wood  lined  with'flannel^  and  the  scale  down-^ 
wards  should  go  to  13  inches.  The  scale  of  these  barometers 
only  reaches  to  19  inches.  In  instruments  intended  for  India^ 
solidity  should  be  considered  ;  we  want  those  which  will  do  theit 
work  effectually f  and  are  not  anxious  that  they  should  be  smaU 
and  easily  portable^  as  we  can  always  here  find  means  of  carrying 
them.  The  mean  height  of  the  column  by  such  observations  as 
I  thought  most  to  be  depended  on  is  20  in.  837^ ;  the  tempera- 
tures of  the  air  and  mercury  being  73^  and  65^.  From  which 
the  height  of  Gangautri  above  the  sea^  is^  calculated  by 

Feet 

M.  Raymond's  method 10319-4 

Dr.  Button's  method 10306' 6 

Latitude  observed  May  27  and  28,  1817. 

Byme^  reflecting  circle,  alternate  fdces,  mean 

by  A  and  B.Libra 30^69'  29^^ 

Large  sextant  by  Berge.  Lieut.  Herbert,  four 
sets  ditto 35*5 

By  me^^reflecting  circle,  eight  circummeridional 
altitudes  of  spica,  being  24  indexes,  on  alter- 

.ndte  faces • 27*1 

»^— *■  ■--         III.* 

Meaii  latitude  of  Gangautri » ,  30-S9-30*6 

;  Tl^ese  .were  good  observations,  and  refraction  is  allowed  on 
tbe.altitiides,  according  to  the  barometer  and  thermometer;  and 
all  other  corrections  for  precession,  aberration,  nutation,  &c.are 
ap|piie4  ais  usual. 

The  pole  star  could  not  be  seen  on  account  of  the  height  of 
the;  dim,  nor.  any  star  to  the  south  lower  than  those  observed. 
The . same  cause  most  unfortunately  prevented  our  being  able  to 
observe  any  eclipses  of  Jupiter's  satelUtes  here,  or  the  occultation 
ofitbe  star  £h  libra  by  the  moon,  and  I  was  sorry  to  find  that  my 
c^dnometers  could  not  be  depended  on  to  show  the  difference 
of;Jom^tude  in  time. .  Though  they  are  of  the  best  kind,  and 
hi|ng,m  gimbals,  no  method  of  carriage  that  I  had  then  adopted 
could  prevent  them  feeling  the  effects  of  the  short  and  oontir 
naaHy  repeated  jerks  they  received  from  the  uneven  steps  which 
UiQ;ip>in  iR^ho  carried  them  on  his  back  was  obliged  to  make. 
KotUng,  except  a  staff,  can  be  conveniently  carried  in  the  hands, 
M)  d^y.  are.  so  frequently  employed  in  assisting  the  feet  in  diffi* 
ciiit  places. 

juThe  mean.breadth  of  the  Gaiiges  at  Gangotrl  was  (measured 
by^Uie  chiaia)  43. feet,  depth  lo, inches,  and  nearly  the  saipe 
isof^  at  the  sides  as  in  the  middle :  the  current  very  swift,^  and 
o«an  ihrge^jroiiiuded  stones.  This  .was  on  the  i26th,  May ;  the 
stream .  .was  then  in  one  channel,  but  the  effect  of  the  sun  in 
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melting  the  saow  was  at  that  season  bo  powerful  that  it  Was 
daily  much  augmented  ;  and  on  our  return  to  Gangotri  on  the 
2d  of  June,  the  depth  of  the  main  stream  was  two  leet,  and  it 
was  a  few  feet  wider  (but  I  did  not  then  measure  the  width). 
Several  shallow  side  channels  had  also  been  filled  in  the  interval^ 
and  on  the  whole  I  estimate  that  the  volume  of  water  was 
doubled. 

Though  the  frequency  of  the  earthquakes  made  us  veiy 
anxious  to  get  out  of  our  dangerous  situation  in  the  bed  of  the 
river^  we  resolved,,  as  we  had  come  so  far,  to  leave  no  msunB 
untried  to  trace  the  stream  as  far  as  possible,  and  according^ji 
set  out  on  the  morning  of  the  29th  of  May,  hoping  to  arrive  at 
the  head  of  the  river  in  the  course,  of  the  day.  The  two  Gangotri 
Brahmins  could  not  give  any  information  as  to  how  far  it  might 
be  distant;  they  had  never  been  higher  than  Gangotri,  and 
assured  us  that  no  persons  ever  went  further,  except  the  Miinshi, 
who  appears  by  the  account  in  the  Asiatic  Researches  to  hav$ 
gone  about  two  miles. 

Mr.  James  Frazer  visited  Gangotri  in  1815,  and  was  the  fiist 
European  who  did  so. 

From  Gangotri  forward  up  the  Ganges.  -  ■ 

Pass  avalanche  and  fragments  of  rock  newly  fallen,  and 
which  cover  the  path. 

Ascend  a  snow  bed  which  covers  the  river;  it  is  about  SO.feet 
thick. 

Over  the  snow  bed,  and  descend  to  the  open  stream.  Here  a 
gorge  of  huge  rocks  obstructs  the  stream ;  they  have  all  fiUkn 
m)m  above. 

N.B.  The  Brahmins  say  they  never  heard  of  anyrockorpltoe 
called  the  Cow's  Mouth,  or  6ao  Muc'h,  or  any  thing  like  it 
either  in  sound  or  signification.  We  did  not  see  or  hear  of  any 
image  whatever.  ... 

River  flows  under  a  snow  bed ;  a  rill  of  water  from  the  snow 
to  right.     High  precipices  on  both  sides  all  the  way. 

Alternate  avalanches  of  snow  and  rock  recently  rallen^  River 
under  an  avalanche  of  500  feet  thick  ;  the  snow  nard  and  frosenk 

A  great  fall  of  the  peaks.  River  bed  filled  with  fallen  rooks^ 
and  difficult  to  pass.  The  stream,  a  succession  of  cataracts; 
High  peaks  above.  j 

Over  fragments.  Here  the  river  falls  put  of  a  snow  bed  in  a 
cascade  of  foam :  ascend  the  great  snow  bed. 

Strong  ascent  of  the  snow  bed,  which  is  about  100  feet  thick, 
over  the  river. 

Cross  a  torrent  six  feet  wide  and  nine  inches  deep ;  it  comes 
from  a  cleft  in  the  peaks  to  the  left.  River  here  under  a  bqo# 
bed. 

River  turns  the  foot  of  high  snowy  peaks  to  the  right ;  preci* 
pices  quite  perpendicular  to  the  left.  Kudra  Himalaya  peak,  97*« 
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Finding  thftt  the  head  of  the  river  must  be  more  distant  thaa 
lire  expected^  we  sent  back  to  Gangotri  for  a  small  tent. 

High  mural  precipices  rising  immediately  from  the  river  to  the 
left :  snowy  peaks  to  the  right,  their  summits  about  6000  feet 
above  us. 

Cross  the  river  at  some  falls.  We  leaped  from  rock  to  rock 
with  some  difficulty.  Present  general  line  of  snow  about  200 
feet  above  us.  To  the  right,  the  face  of  the  mountain  has 
sbwed. 

JBhojpatra  (i.  e.  birch)  jungle  to  the  right  vrith  some  pines^ 
but  small  and  stunted.     Great  mural  precipices  to  the  left. 

Begin  to  pass  a  great  snow  bed  from  under  which  the  river  falls 
in  a  cascade.     Heavy  slips  of  the  mountain  to  the  right. 

Aseend  a  veiy  steep  mass  of  snow,  which  covers  the  river ;  it 
appears  to  be  300  feet  thick. 

Cross  a  rill.  To  the  right  above  us  are  sharp  snov^  peaks 
8000  or  7000  feet  high ;  at  their  bases  is  some  soil  and  loose 
«tones^  in  which  birch  and  small  firs  grow. 

Up  the  rocky  bed  of  the  river,  and  here  ascend  a  very  lar^e 
^now  bed,  which  reaches  from  the  top  of  the  peaks  to  the  right 
of  the  river,  and  conceals  it :  the  river  bed  here  more  expanded. 
The  feet  of  the  mountains  to  the  right  not  so  steep  as  hitherto. 
To  the  left  are  precipices.  Saw  some  musk  deer  among  the 
rocks.  F^m  the  top  of  the  snow  bed,  a  noble  snowy  peaK  (St. 
Oeerge)  appears. 

Above  the  left  bank  of  the  river,  and  by  the  side  of  the  snow 
bed,  ere  some  birch  trees  and  small  long  leaved  firs,  but  no  more 
cedaire.  Tbis  being  the  only  convenient  or  safe  place  we  could 
see,  we  halted  here.  The  river  is  perceptibly  dimmished  in  bulk 
already^  aad  we  hope  that  to  morrow  we  may  see  its  head.  The 
marcb  to  day  was  most  toilsome,  and  rough  through  the  loose 
fregiHeiits  of  rock  which  daily  fall  at  this  season  from  the  peaks 
<m  either  side  to  the  river,  in  the  afternoon  when  the  sun  melts 
the  snow.  Travellers  should  contrive  to  gain  a  safe  place  bj 
noon^  or  they  may  be  dashed  to  pieces. 

It  was  very  eoid  at  this  phto^,  and  froze  all  night,  but  we  had 
plenty  of  fire  wood  from  the  bhojpatra  trees.  The  soil  was 
^[>ODgy,  and  full  of  rocks.  The  silence  of  the  night  was  several 
tmM'tnroked  by  the  noise  of  the  faQing  of  distant  avalanches. 

By  the  barometer,  it  appeared  we  were  11,160  feet  above  the- 
se^   Water  boiled  at  l^""  of  Fahrenheit. 

A  little  tent,  which  one  man  carries  on  his  back,  came  to  us; 
but  iu^thSs  trip,  we  ate  and  slept  on  the  ground,  and  were  well 
pleased  tjc^  have  got  so  farbeyoiKlGhmgotri,  hitherto  the  boundary 
ofi^eseareh  OA  the  Chmees.    Latitude  observed,  30^  58^  69^. 

miis  plaee*  we  passed  the  night  on  is  elevated  above  the  left 
macfrin  of  the  stream,  being  a  sort  of  bank  formed  by  the  ruins. 
of  ndlea  pMlUr ;  but  ai»  the  faDs  ai^  not  recent,  nor  the  slope  so 
steMtuim-tiOAt'ftacs^/  thA  birch  trees  and^variocto  sorts  of  smidl 

Ifew  Series,  vol.  iv.  e 
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pines  and  mosses  have  had  time  to  fix  thehr  rootSi ,  and  afibid 
fuel  iuid  shelter.  A  very  long  and  deep  snow  avaknche  ceachesf 
from  the  peaks  above  the  left  bank  down  to  the  riter,  iand*tioii-> 
ceals  it.  On  the  opposite  side  of  the,rivery  the  cUfi»  are  of  great 
height  and  mural,  except  in  one  place  where  a  tremendoiu  fiiU 
has  taken  place,  encumbering  and  obstructing  the  bed  of  the 
river.  But  these  ruins  are  so  frequent,  thatthe  traveller  scram- 
bles through  them  with  little  regard,  except  where  the  freshnieafe 
of  the  fracture  of  the  fallen  masses  of  rock  warns  him  to  mend 
his  place,  and  get  as  soon  as  possible  out  of  danger.  ^  .  > .    , 

May  30. — Sirch  tree,  halting  place,  forward.  Thermomelto^ 
sunrise^  32°.  ..\  ^ 

Set  off  from  the  middle  of  the  snow  bed. 

A  torrent  eight  feet  wide,  five  inches  deep,  joins  the  dver- 
Its  edges  are  frozen. 

Cross  a  high  avalanche  of  snow,  which  conceak  the  river;  it 
is  very  hard  frozen.  The  bed  of  Uie  river  begins  to  be  wid^r^ 
large  icicles  hang  among  the  rocks.  •    y  /I 

Ford  a  rivulet  or  torrent  from  the  left  11  feet  wide.  Roc&y 
and  rough.    Gradual  ascent.  .;>•.> 

Gradually  ascending  among  rocks.  To  the  left,  highcliflb.of 
granite,  but  not  so  steep  as  before.  To  the  right,  snowy  peak^ 
their  summits  about  6000  or  7000  feet  high,  distant  aboat  two 
iniles.  The  river  bed  is  here  about  two  furlongs  wide^.  aud'IbU 
of  stones.  River  certainly  diminished  in  size  ;  it  is  very,  rapi^i^ 
its  b^d  being  an  ascent.  We  are  now  above  the  Une  of  vegetal 
tibn  of  trees,  and  past  the  last  firs.  The  birches  remaiii^<jbiit 
they  are  only  large  bushes  ;  laurels  also  are  seen,  andu  sort  oti 
I  belii&ve,  lichen,  which  grows  in  the  rocks.  The  noble  thiree4 
peaked  snowy  mountain  snines  in  our  front,  and  is  the  graodiBfl 
and  ftk)st  splendid  object  the  eye  of  man  ever  beheld.   :Afl;a» 

1  person' knows  these  peaks  or  their  names,  we  assume  tlie:pHvi9 
ege'Of  nayigatorsi  and  call  them  St;  George,  St.  Patnok^^aad 
St.  Andrew.    St.  George  bears  129'' ;  St.  Patrick  132^3(K.;J  ^sw 
N:  B.  On  going  further,  w^  saw  another  lower  peak:  between 
St.  George  and  St.  Pahick,  which  we  called  St  David,  a^tltbe 
mountain  collectively  the  Four  Saints.  ilh  j!r>.f 

A  fall  of  the  river  of  12  feet  over  rocks,  and  a  succeaaioafiif 
smaller  rfalb.  The  inclination  of  the  bed  of  the  river  is  consider- 
able ;  it  is  filled  with  blocks  of  granite,  white,  yellowy  and  red, 
and  we  saw  some  flint.  Very,  difficult  moving  here^^  Great  slips, 
of  the  mountain  to  the  left. 

Most  difficult.  Over  masses  of  rock,  which  have  fallelSii  tlr^ 
above  to  the  stream.  This  station  is  full  of  peril,  bein^  a^ij^ 
recent,  slip  of  the  whole  face  of  the  mountain  to  the  l4uiJ  ''•^Hbi 
btt>k^  summits  cannot  be  less  than  4000  feet  high;- bk^&s 
tbteit^A'tp  fall,  and  are  indeed  how  continually  to^6n|ing  dowftii 
I  have 'hot  seen  so  dangerous  a  slip.  The  rum  exteada-'iU^Mi 
half  a  toile  i  ^very  ptti^tk  made  the  greatest  faMte  Id  ^g^^pail 
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thielioniid  place/  The  fracture  of  the  rocks  is  so  firesh,  that  I. 
taupect  this  haroc  must  have  been  caused  by  the  earthquake 
of  uer  26th;  for  we  heard  a  great  crash  in  this  direction, 
• '  Oyer  snow  :  for  the  most  part.  An  enormously  high  and 
eictensive  snow  bed  in  sight  in  front:  it  entirely  conceals  the 
riv«r;  but  the  stream  is  yet  20  feet  wide. 

&10W  all  round,  and  above  and  below,  except  where  it  haS: 
uselted  just  here  on  a  convenient  flat  between  the  river>  and  the. 
feet  0£  the  mountains  to  the  left.  All  beyond  is  an  inclined  bed., 
of  snow  ;  so  we  must  halt  here.  Call  it  halting  place  near  the 
deboucbe  of  the  Ganges. 

Proceeded  forward  to  reconnoitre,  and  returned. 

Up  the  river,  and  along  snow.  Mount  Moira  170^;  pyramid 
pedc/200P. 

Return  to  Q,  eight  to  halt  for  the  sake  of  fire  wood. 
-  T%is  18  an  exceUent  and  safe  place ;  no  peak  can  fall  on  us ; 
fivecomoanies^  or  even  a  battalion,  might  encamp  here.  Sublime 
beyond  description  is  the  appearance  of  the  snowy  peaks  now  so 
o}o8e4k>  us.  The  Four  Saints  are  at  the  head  of  the  valley  of  snow, 
and  a  most  magnificent  peak,  cased  in  snow  and  shining  icey 
stands  Uke  a  giant  to  the  right  of  the  valley :  this  we  named 
Meiint  Moira.  The  snow  vaUey,  which  hides  the  river,  appears 
of  great  extent ;  to  morrow  will  show  what  it  is. 
•^Wb' experienced  considerable  difficulty  inbreathing;  and  that 
ptopliaT  sensation  which  is  always  felt  at  great  elevations  wherc^ 
Aere  is  any  sort  of  herbage,  though  I  never  experienced  the  likci 
te  the  naked  snow  beds,  even  when  higher.  Mountaineers,  who 
kteow  ttotbtng  of  the  thinness  of  the  air,  attribute  the  faintnesa 
to  /die  exhalations  from  noxious  plants,  and  I  believe  they  are 
^i|^it;^fc>r  a  sickening  effluvium  was  given  out  by  them  here,  as 
wdkte  on' the  heights  under  the  snowy  peaks,  which  I  passed 
ever  ijasfc  year- above  the  Setlej  ;  though  on  the  highest  anow^  the 
luiitnesfl  was  not  complained  of,  but.  only  an  inabiUty  to  go  ifar 
without stoppineto  take  breath. 

i  JiaJomelcr.r— The  tube  heated,  and  then  gradually  filled  with 
mkt^my  half  an  inch  at  a  time,  and  the  bubbles  which  were  p0^^ 
ceptible,  driven  out  by  gently  beating  against  the  places  tney 
wece.ftti .     -  ■    .  . 

-i^i  ^  .     The  mercury  stood  at :.•;....  I8-864  in; 

■'' '•  '    Detached  tnermometer.. ..  .^..  :..\  65® 
i  ■'■  •  '-"Attached  ditto.  '..•.•.,•.•••••..••  63^  ■  '" 


I'jBFeigbt^  pC-jthe  place  above  the  level  of  the  seaJl^^H  €^1 
Wirten  boils  at  192-jr^,  wbi:h,  according  to  Mr.  Kirwatfs  tabiUx 
sMt^era  to  a,  barpmeteK  of  1 9;5  inchef.  ....  . .  .^ 

i.lW>0  ar^ about  150  feet  liLbpve.the  bed.of  the  riy^c^  -By  day 
the^wn  is- {i!Qiwe(ful>  although  we  are  so.  surrounded  by  spQW.« 
biit(^ep!eak0<^r^fl^  ttie  mrs.  When  tfai.^  sufi  sun^  bi^ux^tih^ 
i}iil((»in9^i  ii!W^  y«iy;Ci^;  atjiight  iij&w^ze.;  ^.^\x  as^ iii^^s^) 
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the  clouds  yet  rise  higher.  The  colour  of  the  sky  is  a  deep  blue. 
What  soil  there  is  is  spongy.  A  few  birch  bushes  are  yet  seen; 
but  a  large  and  strong  ground  tree  or  creeper  overspreads  the 
ground  somewhat  in  the  manner  of  furze  or  brambles ;  and  it  is 
a  curious  fact  that  the  wood  of  this  is,  we  think,  that  of  whieh 
the  cases  of  black  lead  pencils  are  made,  being  of  a  fine  brittle, 
vet  soft  red  grain ;  and  the  smell  is  the  same  as  of  that  used  for 
the  pencils,  and  which  has  hitherto  been  called  by  us  cedar.  I 
have  specimens  of  this  wood  ;  it  is  called,  I  think,  chimdua ;  I 
saw  it  on  the  summit  of  the  Chour  peak,  and  in  the  snowy  regionsi 
of  Kunaur,  but  did  not  then  examine  it.  It  will  be  found  pro** 
bably  that  the  pinus  cedrus,  or  cedar  of  Lebanon,  is  the  deodar 
(or  as  it  is  called  to  the  westward,  the  kailou),  and  no  other. 
Nor  do  our  mountain  cedars  (24  feet  in  circumference)  yield  ia 
size  or  durability  to  those  of  Lebanon.  But  this  chundun  (mis- 
called cedar)  is  not  even  a  tree ;  it  may  be  called  a  large  creeper, 
growing  in  the  manner  of  bushes,  though  it  is  very  strong,  and 
some  of  its  arms  are  as  thick  as  a  man's  thigh.  Of  djibi,  and 
also  of  the  great  cedar  (deodar),  and  of  other  pines,  I  will  fend 
specimens.         , 

Latitude,  mean  30^  66'  34-5'^ 

Good  observations.-'^Thie.if^trXiQviBis  of  them,,  as  weU  as  of  al( 
others,  I  have  preserved. 

The  skratu  qf  rook,,  wbere  exposed,  neai*  the  summits  of  .the 
grand  snowy  peaks,  were  v«ry  nearly  horizontal,  as  I  observed, 
last  year,  at  trie  summits  of  the  peaks  above  the  Setlej ;  though 
in  lower  parts  of  the  Himalajfrd,  the  rock  is  generally  seen  deeply 
declined,  as  observed  between  Dangul  and  Sookie,  as  weH  as  at 
Jumnotri,  Sec. 

The  colour  of  the  high  rocks  on  the  Four  Saints  appeared  to 
be  ofu  light  yeHow  mixed  with  brown  or  black.  There  being  a 
small  fuece  of  leyel  ground  here,  a  primary  base  was. meaaiued 
on  its  longest  eacient ;  it  was  319  feet ;  with  it  a  longer  ^base  of 
667*2  feet  was  obtained,  favouraJ>ly  situated  for  taking,  tht; 
heights  and  distances  of  the  peaks  in  front.  This  base^  peiiig 
b«t  shoot,  ami  tto  other  to  be  had,  great  care  waa  taJfton  ut 
observing  the  angles  and  elevations;  and  they  were  repeatei^ 
both  with  a  fine  Uieodolite,  and  reflecting  instruments  (jny  qm^ 
cular  instrument  could  not  be  safely  brought  beyond  Reital). 
The  angle  of  altitude  of  Peak  St.  George  was  14^  07'.  ^ 

Height  of  the  peak  above  the  sea,  22,240*6.  feet. 

St.  Patrick,  height  above  the  station 9,471 

Station  above  the  sea « •  • 13',9t4 

Distance  42,480  feet ;  and  height  above  sea,,  feet .  ^ . .  % .  22,88fr 

{To  be  tnmchtied  in  oftrner^)  '' 
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Article  XII. 

Qhservations  on  certain  Substances  which  have  been  supposed  to 
act  as  Acids,  and  as  Alkalies.  By  R.  Phillips,  FRS.  L  8c  E» 
&c. 

The  first  volume  of  the  Annales  de  Chimie  contains  a 
memoir  by  M.  Perthollet;  the  object  of  which  is  to  show, 
that  if  the  metals,  when  oxidized,  perform  the  functions  of 
alkalies  with  the  acids,  the  same  oxiaes  also  act  as  acids  with 
the  alkalies.  Mr.  Smithson  (Phil.  Trans.  1811,)  adopting  a 
similar  opinion  with  respect  to  the  action  of  silica  upon  other 
earths,  has  considered  it  as  an  acid,  and  has  employed  the  term 
silicate  to  express  its  compounds:  thus  he  says  that  zeolite 
may  be  regarded  as  a  silicate  of  alumina  and  soda ;  and  he 
considers  the  compound  as  bearing  some  analogy  to  alum. 
M«  Berzelius  has  not  only  admitted  tnat  silica  performs  the  part 
of  an  acid  in  certain  compounds,  but  has  attributed  similar 
powers  to  alumina,  and  employs  the  term  aluminate.  The  fol- 
lowing passage  from  hisNouveau  Systeme  Min6ralogique  (p.  76), 
would  however  appear  to  indicate  that  he  had  not  clearly  de- 
termined the  nature  of  the  substances  included  in  this  class  : 

**  Sdon  Ekeberg,  le  gahnite  contient 

Alumine 60-007  contenant  C282       12  on  6 

Chtide  de  zinc ....  24*25  3   oxigene    ^  4*0        2         1 

Oxide  de  fer  . .  • .     9*25corame  oxidule  2*0        1 
-Silica 4-75  2-2         1 

Oa  peut  consid^rer  ce  mineral  de  plusieurs  manieres.  Si  nous 
ne  {aiaons  pas  attention  au  fer  et  a  la  silice,  ce  sera  un  alumi- 
mas  zineicus,  dans  lequel  I'alumine  contient  six  fois  Toxigene 
de  Fbzide  de  zinc,  -Z  i  A^,  et  qui  peut  etre  color6  par  le 
tilicias  ferrosus.  D*un  autre  c6t6  il  pcut  encore  ette  compost 
d'un  double  aluminiate  de  zinc  et  de  fer,  c'est-^^ire  former  un 
trialuminias  ferroso^zincicus,  de  sorte  que  I'alumine  dans  toutes 
068  oombinaisons  simples,  contient  trois  fois  autant  d'oxigene  que 
le  corps  avec  lequel  elle  se  trouve  combinee.  Dans  ce  cas, 
la  composition  serait^^'  -f  2ZiA^  +A^  S" 

■Dr.  Thomson,  in  his  System  of  Chemistry,  has  also  adopted 
tiieidea  of  the  action  of  silica  as  an  acid;  and  when  the  au- 
thorities by  which  this  opinion  is  sanctioned  are  considered, 
it  will,  I  am  apprehensive,  appear  useless  for  me  to  endeavour 
to  show,  that  by  admitting  silicaand  alumina  to  be,  or  to  perform 
the  functions  of  acids,  we  are  in  danger  not  only  of  adopting 
a  loose  system  of  nomenclature^  but  also  of  attributing  to  \^<^djic:^ 
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the  properties  of  acids,  whose  only  claim  cousiste  in  their 
power  of  combination  with  other  bodies^  and  which  power  viA\, 
consUtently  with  BerthpUet's  observation,  equally  entitle  them 
to  be  ranked  in  the  very  opposite  class  of  alkalies. 

It  will  be  readily  grantea  that  silica  does  not  possess  any  one 
of  the  more  obvious  properties  which  characterize  acids  ;  it  is 
inodorous,  tasteless,  insoluble  in  water,  or  alcohol,  does  not  affect 
vegetable  colours,  and  has  no  immediate  action  upon  any  cdkali, 
earth,  or  metal,  so  as  to  neutralize,  dissolve,  or  form  crystalline 
compounds  vtdth  them.  On  the  other  hand,  there  are  cases  in 
which  it  appears  to  act  as  an  alkali ;  thus,  in  a  finely  divided 
state,  silica  is  dissolved  by  the  acids  generally,  and  with  the 
fluoric  acid  it  forms  a  peculiar  compound  :  it  is  certainly  con- 
sidered that  the  silicated  fluoric  acid  is  a  compound  acid,  but 
it  is  to  be  remembered  that  the  fluoric  acid  possesses ,  acidity 
without  being  combined  with  silica ;  and  moreover,  when  sin- 
-cated  fluoric  acid  is  mixed  with  water,  the  silica  is  precipitated; 
but  as  this  is  perfectly  analogous  to  what  happens  when  muriate 
of  .antimony  is  poured  into  water,  I  think  that  analogies  are 
more  favourable  to  the  alkaline,  than  to  the  acid  properties  of 
silica. 

With  respect  to  alumina,  it  cannot  for  a  moment  be  questioned 
that  its  powers  as  a  base  ^e  much  more  strongly  marked  than 
those  of  silica ;  it  readily  combines,  when  minutely  divided, 
with  almost  every  acid ;  and  the  formation  of  alum  must  be 
deemed  satisfactory  evidence  of  its  saturating  power  with  re- 
spect to  acids. 

Alumina,  however,  resembles  silica  in  its  propierty  of  com- 
bining with  the  alkalies,  potash  and  soda ;  and  it  is  not,  I 
believe,  generally  known,  that  with  potash  it  so  far  performs 
the  function  of  an  acid,  as  to  form  a  crystalline  compound.  I 
have,  however,  procured  it  in  crystals  of  considerable  size^  fmd 
they  appeared  to  be  efllorescent,  but  1  have  not  yet  subjiected 
them  to  analysis ;  and  as  I  am  not  aware  that  any  crystalline 
compound  of  silica  and  potash  has  been  formed,  it  must,  I  think, 
be  admitted,  that  the  acid,  as  well  as  the  alkaline  functidtis  of 
alumina,  are  better  defined  than  those  of  silica. 

Oxide  of  lead  is  a  substance  which  possesses  the  power  of 
combiniag  with  acids  and  alkalies  in  a  still  more  remarkable 
degree  than  alumina.  When  this  oxide  is  dissolved  in  ieibetic 
acid,  it  is  well  known  that  a  certain  quantity  saturates  the  apid 
sufficiently  to  prevent  its  action  upon  vegetable  colours,  ajid  by 
evaporation  we  procure  sugar  of  lead;  but  if  this  solution  be 
boiled  with  an  additional  quantity  of  oxide  of  lead,  we  Obtain 
a  compound  (Goulard's  exti-act  of  lead)  which  i^  remarkable. on 
twp  accounts.  First,  it  is  a  real .  subsalt,  and  soluble  in  ivafer, 
and  there  is  not,  that  I  know  of,  a  similar  instance  in  re6ii!M. 
Secondly,  .the  oxide  of  lead  in  excess  act^  so  c6mplet^^  as  aa 
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alki^li^  that  Mr.  Soath  has  discovered,  it  possesses  the  power  of 
tuiiiijig  turmeric  paper  brown.  Again,  Mr.  Faraday  lAforms  me, 
(thsit  by, boiling  thb  solution  of  muriate  of  tine,  as  usually  ob- 
tained, with  an  additional  quantity  either  of  the  metal  6r  the 
.oxide^.  a  i^olution  id  produced,  which  acts  on  turmeric  paper  as 
;aa  alkali.  Hiere  cannot,  therefore,  be  any  doubt  as  to  the  power 
of  oxide  of  lead  and  of  oxide  of  zinc»  to  perform  the  function  of 
an  alkaline  base.  ' 

The  property  which  oxide  of  lead  possesses  of  combining  with 

the  alkalies,  potash  and  soda,  or  in  other  words,  performing  the 

Auction  of  s^n  acid,  is  as  perfect  as  that  of  silica ;  and  it  resembles 

'alumina  in  forming  a  crystalline,  and  consequently  a  defiiiite  com- 

pouiid  with  an  alkaUne  base .  M .  Berthollet,  in  the  memoir  already 

alluded  to,  states  that  when  oxide  of  lead  is  boiled  with  lime 

;Vater,  very  small  iridescent  and  transparent  crystals  are  formed. 

Vow  this  compound  is  the  more  remarkable,  because  it  results 

from  the  combination  of  two  bodies,  which  possess  distinctly 

IjDoarked  alkaline  properties.     Similar  observations  may  be  made 

.  with  regard  to  oxide  of  zinc ;  it  combines  wifh  ammonia,  potash, 

soda^  and  lime,  and  therefore  appears  to  perform  the  functions 

of  an  acid  even  more  extensively  than  oxide  of  lead: 

The  powder  of  Cassius  is  a  compound  which  it  would  be  dif- 
'ficuU  to  describe,  on  the  assumption  that  its  formation  depends 
upon  the  acid  nature  of  one,  and  the  alkaline  nature  of  the  other 
<^onsti,tue.nt.    In  fulminating  gold,  the  metallic  oxide  appears  to 
act  as  an  acid,  for  it  is  in  combination  with  ammonia ;  but  with 
the  acids,  the  oxide  of  gold  performs  the  function  of  a  base, 
-giving  rise  to  the  well-kno^vn  salts  of  gold.     Oxide  of  tin  seems 
in  some  compounds  to  act  as  an  acid ;  thus  it  combines  with  the 
alkalies,  potash  and  soda;  and  italso  exhibits  distinctly  the  proper- 
ties of  an  alkali,  as  far  as  combining  with  acids  is  to  be  esteemed 
as  such.     If,  however,  the  powder  of  Cassius  be  a  compound 
;  of  oxide  of  gold  and  oxide  of  tin,  as  is  generally  allowed,  what 
fuQCiions  can  be  attributed  to  them  ?     Do  they  combine  as 
acids,  as  is  supposed  to  be  the  case,  when  the  fluosilicic  acid  is 
formed  ?  or  do  they  combine  as  alkalies,  as  when  lime  and  oxide 
of  lead  unite?    or  if  we  consider  one  oxide  as  performing  the 
Amotion  of  an  acid,  and  the  other  that  of  an  alkali,  what  rule 
havi^  Ve  for  assigning  to  each   its   peculiar  office?     These 
Remarks  ^light  be  extended  to  a  greater  length,  especially  if 
:,  the  ..oxides  of  antimony  were  taken  into  the  account:   these 
,,  .ha»ve  been  supposed  by  Berzelius  to  act  the  part  of  acids, 
.\.ai^d.|)9,iias  accordingly  adopted  the  appellations  o( antimoniates 
y./aifi^  a^(itHonites.    Thei^e  are  many  cases  also  in  which  metallic 
.  .oxides  combiiie  \vith   vegetable  products,  such  as  oxide  of 
..j[^a^.wit^  guvhl  starch,  &c. :  now  in  these  cases,  the  rules  of 
I  iiojpp^iaciafure  completely"  set  at  defianee,  and 

, .  c^Qiiic^l'prqpnety 'i|6  violated,  as  to  ^ive  these  compounds  the 
app^tations  of  giLmmate  a^    amylate  of  lead;     Are  we  then  to 


£6  AHal^9e$  of  Books.  .  ..       [JtJ^:^ 

consider  gum  and  starch  as  acids  because  they-  conbiiie  ^wtth 
metallic  oxides? 

It  would  be  difficult,  or  perhaps  impossible  to  suggest  'Aqj 
mode  of  describing  such  compounds^  as  I  have  adverted  to^ 
without  incurring  ambiguity  or  impropriety :  I  think,  howeveiv 
it  would  be  possible  to  employ  a  nomenclature  which  would  not 
involve  the  inconsistency  of  describing  the  same  substance  some- 
times  as  an  acid^  and  at  others  as  an  alkali.  With  this  view  I 
would  propose  to  consider  these  compounds  as  resulting.no^ 
from  the  same  law  as  that  which  determines  the  combinatioik 
of  acids  and  alkahes,  but  as  derived,  at  any  rate,  in  most  caseiy 
from  the  general  disposition  which  oxides  have  to  combine 
with  each  other.  By  reverting  to  the  original  mode  of  ex- 
pressing the  compounds  of  silica  and  the  alkahes,  and  alumina 
and  the  alkalies^  we  should  avoid  all  theory,  and  employ  tenni' 
sufficiently  descriptive  of  the  compounds. 

Instead,  therefore,  of  speaking  of  silicates  or  aluminates,  w» 
may  use  the  term  silicated  or  aluminated  potash,  soda.  Or  lime; 
it  may  be  convenient  so  far  to  regard  the  compounds  as  saline^ 
as  to  consider  the  more  distinctly  marked  alkaline  body  s^s  ths 
base,  and  without  involving  any  theory.  Thus  oxide  of  tin  pos-^ 
aesses  greater  power  of  combmation  with  alkaline  bodies  than 
oxide  of  gold  does ;  the  powder  of  Cassius  may  therefore  be  de^ 
nominated  stannated  gold.  Mcrcuriated  lime,  plumbated  lioie^ 
antimoniated  and  antimonited  potash,  plumbated  gum  and  bhk 
cated  potash,  are  terms  which  may  be  employed  without  violating^ 
the  present  system  of  nomenclature,  and  without  confoundiag 
bodies  whose  properties  are  not  merely  distinct,  but  diametrically 
opposite.  The  compounds  of  metallic  oxides  with  ammonia 
might  be  included  in  this  method ;  thus  we  might  say  cuprated 
or  zincated  ammonia ;  but  as  no  ambiguity  arises  from  tne  us^ 
of  the  term  ammoniuret,  it  would  be  worse  than  useless  ta 
attempt  any  alteration  in  these  cases. 


Article  XIII. 

Analyses  of  Books. 


An  Historical  and  Descriptive  Account  of  the  Steam  Engine^ 
comprising  a  general  View  of  the  various  Modes  of  employing 
HUistic  vaponr  as  a  prime  Mover  in  Mechanics;  with  an 
Appendix  of  Patents  and  Parliamentary  Papers  connected 
with  the  Subject.  By  Charles  Frederick  Partmgton,  of  the 
ix>ndon  Institution.    8vo.     London,  1822. 

The  great  importance  of  the  steam  engine  in  a  commerciid 
point  of  view  will,  perhaps,  render  it  unnecessary  for  us  to  otB^ 
any  thing  in  the  way  of  apology  for  presenting  our  readera.  yvSuk 
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a  brief  adtioe  of  thiB  Btupefidoos  machinei  of  which  a  detailed 
account  is  given  in  the  above  work. 

The  hiatorioal  data  furnished  hy  Mr.  P.  certainly  throw,  consi- 
derable li^t  upon  the  earlv  history  and  subsequent  improve- 
ments which  have  been  eitected  in  the  steam  engine,  and  to 
this  part  of  the  work  we  shall  principally  confine  ourselves. 

./'  Among  the  numerous  competitors  for  the  honour  of  having 
first  suggested  steam  as  a  moving  power  in  mechanics,  we  must 
certainly  place  Brancas  and  the  Marquis  of  Worcester  in  the 
li^Nreinost  rank.  The  former  of  these  was  an  Italian  philosopher^ 
cf  considerable  eminence,  and  who,  in  1629,  published  a  treatise,, 
entitled  '  La  Machine,'  &c.  which  contained  a  description  of  a 
machine  for  this  purpose.  The  apparatus  employed  by  Brancai$ 
was  in  fact  nothing  more  than  a  large  eeolipile,  similar  to  the 
blowpipe  suggested  by  M.Pictet,  of  Geneva,  with  this  difference^ 
that  the  aperture  in  the  pipe  connected  with  the  body  of  the 
aK>lipile  instead  of  being  directed  towards  the  lamp  (or  in  this- 
case  the  furnace  that  heated  the  machine)  was  made  to  strike 
against  the  floats  or  vanes  of  a  wheel,  by  which  means  a  rotatory 
■nation  was  produced." 

''  After  the  publication  of  this  scheme,  which  it  is  probable 
waa  never  put  in  practice  vrith  any  useful  effect,  nearly  30  years 
elapaed  ere  the  further  consideration  of  this  important  subject 
was  resumed  by  the  Marquis  of  Worcester.  The  mode  of 
eoiploying  steam  recommended  by  the  Marquis,  and  which  be 
describes  in  his  *  Century  of  Inventions '  to  have  completely 
<5anied  into  effect,  was  entirely  different  from  that  of  his  prede* 
4se8Sor ;  and  it  is  evident  that  the  noble  author  had  received  no 
previous  hint  of  Brancas's  invention,  as  he  expressly  states  in 
another  part  of  the  above  work,  that  he  ^  desirea  not  to  set  down 
any  other  men's  inventions ; '  and  if  he  had  in  any  case  acted  on 
them,  ^  to  nominate  hkewise  the  inventor.'  "* 

''  In  1683,  a  scheme  for  raising  water  by  the  agency  of  steam 
was  offered  to  the  notice  of  Louis  XIV.  by  an  ingenious  English 
mechanic  of  the  name  of  Morland.  This,  however,  was  evidently 

*  '<  This  work  was  written  about  the  middle  of  the  seventeenth  century,  and,  oonsi* 
dered  as  the  united  discoveries  of  one  individual,  is  certainly  one  of  the  most  extraordi* 
nary  scientific  productions  which  has  yet  issued  from  the  press  in  any  age  or  nation.  In 
ad^tion,  however,  to  its  value,  as  containing  the  first  tangible  suggestioo  for  the  cm- 
ployment  of  steam  as  an  hydraulic  and  pneumatic  force,  it  has  unquestionably  fennad. 
die  fbondation  of  a  larp^c  portion  of  patent  inventions  which  make  so  prominent  a  feature 
in  lln  present  day.  The  praiseworthy  labours,  however,  of  this  indefatigable  noble* 
««i  idiared  the  fittc  which  usually  attaAh  on  projeetom ;  and  it  was  left  to  Hie  dmr 
dMHig^  certain  march  of  scientific  improvement  to  award  to  his  memory  a  poathumour 
praise.  The  Marquis  also  published  a  work,  entitled  *'  An  Exact  and  True  Definition 
«f  die  most  Stupendous  Water-commanding  Engine,  invented  by  the  Right  Hon.  (ftnd 
dcscrfodly  to  be  praised  and  admired)  Edwaid  Somerset,  Lord  Marquis  of  Woree«ter, 
Mid  by  his  lorddiip  himsdf  presented  to  his  Most  Excellent  Majesty  Charles  II.  our 
anet  gracious  Sovereign."  This  was  publishediii  a  small  quarto  volume  of  only  22  pages, 
and  eonsiBts  of  little  more  than  an  enumeration  of  the  wonderAil  properties  of  the  above 
Mfde  (  mad  it  is  most  probaUe' that  he  never  pabfidied  any  key  to  the  first  hint  its- 
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formed'  upon  die  plan  previooBly  fiirokhed  by  tfato.  Marquifttof 
Worcester  in  his  Century  of  Inventions.  Morland  was  presetaAed 
to  the  French  monarch  m  1682,  and  in  the  coarse  of  the  fcilotr- 
ing  year,  hi^  apparatus  is  said  to  have  been  actually  exhihitedat 
St*  Gierfflain's/' 

The  claim  lately  made  by  the  Americans  to  the  inventfoiitfof 
the  steam  boat  is  completelv  set  at  rest  by  reference  to  Mr.  P/^ 
work,  in  which  we  find^  under  the  head  of  Steam  NaWgatioB>rp. 
^^  the  following  curious  historical  data :  -   j  ^ 

'^  In  1698  Savery  recommended  the  use  of  paddle  wh(^ 
-similar  to  those  now  so  generally  employed  in  steam  vesdels, 
though  without,  in  the  remotest  degree,  alluding  to  his  ei^^e 
as  a  prime  mover;  and  it  is  probable  that  he  intended  to. employ 
the  force  of  men  or  animals  working  at  a  winch  for  thatpuqKMie. 
About  40  years  after  the  publication  of  this  mode  of  propeUipg 
vessels,  Mr.  Jonathan  Hulls  obtained  a  patent  for  a  vessel,  in 
which  the  paddle  wheels  were  driven  hy  an  atmospheric  engiae 
of  considerable  power.  In  desciibing  his  mode  of  producing- a 
force  sufficient  for  towing  of  vessels  and  other  purposes^  TWie 
ingenious  patentee  says  :  '  In  some  convenient  part  of  the^tow 
boat,  there  is  placed  a  vessel  about  two-thirds  full  of  wat^r^  with 
the  top  close  shut.  This  vessel  being  kept  boiling,  rarefies  the 
water  mto  steam :  this  steam  being  conveyed  through  a  large 
pipe  into  a  cylindrical  vessel,  and  there  condensed,  makiA  a 
vacuum,  which  causes  the  weight  of  the  atmosphere  to  press -on 
this  vessel,  and  so  forces  down  a  piston  that  is  fitted  into  tl^s 
cylindrical  vessel  in  the  same  manner  as  in  Mr.  Newcoinen's 
engine,  with  which  he  raises  water  by  fire. 

'^  Mr.  Hull's  patent  is  dated  1736,  and  he  employed  a  cranliLiio 
produce  the  rotatory  motion  of  his  paddle  wheels ;  and  this  4pee- 
nious  mode  of  converting  a  reciprocating  into  a  rotatory  motion 
was  afterwards  recommended  by  the  Abbe  Amal,  Canon  of  Alais, 
in  Languedoc,  who,  in  1781,  proposed  the  crank  for  the  pi^rpose 
.  of  turning  paddle  wheels  in  the  navigation  of  lighters." 

Mr.  Partington  gives  the  following  account  of  the  improve- 
ments effected  by  Mr.  Watt : 

*' Mr.  Watt's  attention  was  first  drawn  to  this  subject  byi  an 
.examination  of  a  small  model  of  an  atmospheric  engine  belqog- 
ing  to  the  University  of  Glasgow,  which  he  had  undertakei|,to 
repair.  In  the  course  of  his  experiments  with  it,  he  foujEul'^e 
quantity  of  fuel  and  injection  water  it  required,  much  greatotJn 
proportion  than  in  the  larger  engines ;  and  it  occurred  tojjuim 
that  this  must  be  owing  to  the  cylinder  of  this  small  rmqdel 
€Xposin^  a  greater  surface  in  proportion  to  its  contents^  .tb^n 
wais»' effected  by  larger  cylinders.  This  he  endeavpurey^tto 
timedy,  by  employing  non-conducting  substances  for  thEOSf$  piyiFts 
of  the'^eitgine  which  came  in  immediate  contact  with  the:, 9lb?A(n- 
After  a  variety  of  experiments,  the  results  of  which  iV-c^t^hjall 
presenUj:  describe,.  1^  succeeded  tin  'Constructingi  aifii|fX>Fkmg 
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moAfAi  eiqpable  of  prodaoing  a  force  cqnal  to  14  pounds  on  eveiy 
iDcb'Q^'the  pifttolr.r  and  which  did  not  reqiure  more  lh«n  one- 
diiid -of  the  «teani  nsed  in  the  common  atmospheric  engine  to 
produce  the  same  f  ffect« 

''  It  will  be  evident  that  this  was  as  near  an  approximation 
towards  perfection  as  could  possibly  have  been  expected ;  and 
'indeed  much  more  than  was  Ukely  to  be  effected  ia  a  large 
^nffine,.  as  the  vapour  left  beneath  the  piston  possessed  only 
l-i6th  part  of  the  elastic  force  of  the  steam  employed  to  form 
ilM  'Vacuum. 
"^Having  discovered  that  the  neat  waste  of  caloric  in  the  old 
€B^ne,  arose  from  the  alternate  heating  and  cooling  the  cyUn- 
'der^   by  the  admission  and  subsequent  condensation  oi  the 
heated  steam,  Mr.  Watt  perceived  that  to  make  an  engine  in 
,  which  tho  destruction  of  steam  should  be  the  least  possible, 
-^ad'the  vacuum  the  most  perfect,  it  lii'as  necessarjr  that  the 
'Cvltader  should  remain  uniformly  at  the  boiling  point ;  while 
the  water  forming  the  steam  was  cooled  down  to  the  tempera- 
-tare'of  the  atmosphere.    To  effect  this,  he  employed  a  separate 
condensing  vessel/ between  which,  and  the  hot.  cylinder,  a 
•ooml&iijinication  was  formed  by  means  of  a  pipe  and  stop  cock. 
•    ^  To  understand  the  action  of  this  engine,  we  may  employ  a 
common  syringe,  connected  with  a  boiler,    as  in  the  atmo- 
spheric engine,  and  furnished  with  a  pipe  passing  into  an  air- 
tight vessel>  immersed  in  water  for  the  purpose  of  condensa- 
tion. 

^  If  the  piston  be  then  raised,  and  the  communication  with  the 
condenser  cut  off,  the  steam  will  speedily  expel  the  air  ;  when 
this  is  effected,  the  further  admission  of  steam  must  be  pre- 
vented^ and  the  communication  with  the  condenser  opened. 
The  steam  will  now  expand  itself,  passing  down  the  pipe  and 
•entsering  the  condenser;  the  moment,  however,  that.it  comes  in 
contact  with  the  sides  of  the  cold  vessel,  it  will  be  condensed 
and  a  vacuum  formed ;  and  this  process  will  continue  to  proceed, 
so  toug  as  any  steam  remains  beneath  the  piston. 

i'The  only  objection  that  offered  itself  to  this  admirable  mode 
of  Gondetisation,  arose  from  the  difficulty  experienced  in  get- 
ting rid  of  the  water  and  air  that  remained  in  the  condensing 
vessel.    When  steam  was  generated  from  water  that,  had  been 
Ircfed  from  air  by  long  boihng,  a  considerable  advantage  was 
obtained  ;  and  it  was  found  tnat  a  power  nearly  equal  to  the 
•' eAtire- pressure  of  the  atmosphere  was  produced.    The  great 
'  ajd^&ntaee  thus  obtained  will  be  sufficiently  obvious,,  when  it  is 
Icttown  raat,  in  the  engines  previously  constructed,  the  elasticity 
oiikm  steain  arising  from  the  heated  injection  water  remaining 
•at' Ithe  bottom  of  the  cylinder,  was  equal  to-oner-eighth  of  the 
'^iEtal^spherical  pressure,  and  coiisequently  destroy^  an  equal 
'lprop<Hiioii<iof  tne  piower  of  the  tegine^  v  •  * 

«<'¥hef  imA^<  of  condensing^  the  i:  steam,  by  li^aaL^i^i^^>u^ 
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cjAii  wator  to  the  outride  of  the  condenser,  was  soon  found  m 
convenient  from  the  ^eat  size  and  expense  attendant  on  the  use 
of  thiH  apparatus;  and  Mr.  Watt  introduced  an  internal  jet.  of 
cold  whUt,  which,  striking  against  the  steam,  instantaneously 
reduced  it  to  its  original  bulk,  and  thus  formed  a  vacuum.  To 
draw  off' the  condensing  water,  as  wcU  as  to  get  rid  of  the  ah* 
that  was  extricated  during  condensation,  he  found  it  necessary 
to  rmploy  a  small  pump,  worked  by  the  engine,  the  size  of 
whicJi  was  proportioned  to  the  amount  of  air  and  water  gene- 
nitrd  in  the  condenser.  In  one  of  the  early  engines  upon  tins 
constniction,  erected  at  Bedworth,  three  air-pumps  were  used; 
two  below,  worked  by  chains  connected  with  the  beam,  and  a 
third,  placed  above,  which  received  the  hot  water  raised  by  the 
oth(^rH.  In  the  engines  now  constructed,  only  one  air-pump  is 
<*mploye(iy  and  this  fully  answers  the  intended  purpose. 

"  Another  improvement  introduced  by  Mr.  Watt,  consiatedin 
nurroniuling  the  upper  part  of  the  cylinder  with  a  cap,  through 
n  lioh'  in  the  centre  of  which  the  piston  rod  worked  air-tight. 
Tin;  iovvi\  of  Htoam  was  then  substituted  for  that  of  the  atmo- 
Hphrre,  and  at  a  pressure  of  more  than  fifteen  pounds  on  the 
N(|uiin'  inch  ;  so  that  when  a  vacuum  was  formed  beneath  the 
pihtoiiy  HfiMini  of  considerable  impellent  force  was  entering  the 
upper  rnd  of  the  cylinder,  by  means  of  a  pipe  connected  with  a 
hoMcr. 

'*  Hy  thuNstd)Ktituting  the  force  of  highly  elastic  vapour,  for 
thi^  ordihury  pivKsuro  of  the  atmosphere,  the  upper  and  under 
Midi^  of  the  pihiton  were  preserved  at  the  same  temperature,  and 
ihe  Nupply  of  steam  bein^  regulated  by  the  width  of  the  aper- 
turr,  any  }^iv(»n  amount  of  force  might  readily  be  produced.  In 
the  iitnioHpheric  engine  this  could  not  be  effected,  as  the  whole 
preKKure  of  the  atmosphere  was  made  to  act  on  the  piston,  this 
lUMtuiit  the  vacuum  was  formed  by  the  condensation  of  theva- 
poiu"  beneath ;  so  that  in  the  event  of  a  pump-rod  breaking,  by 
which  the  elevation  of  the  water  might  be  impeded,  and  tEe  la- 
hour  of  the  engine  taken  off,  the  rapid  descent  of  the  piston 
would  evidently  cause  the  destruction  of  the  entire  apparatus. 

*'  Soon  after  the  completion  of  his  first  model,  Mr.  Watt  erected 
an  engine  for  his  friend  Dr.  Roebuck  of  Kinneil,  near  Borrow- 
Htownness,  with  whom  he  was  afterwards  associated  in  the 
manufacture  of  his  improved  engine :  the  latter  gentleman, 
however,  in  1774,  disposed  of  his  share  of  the  business  to  Mr. 
Boulton,  of  Soho." 

Want  of  room  prevents  our  making  any  additional  extracts 
from  Mr.  P.'s  work,  or  attempting  an  enumeration  of  the  various 
engines  he  describes,  w^hich  could  only  be  satisfactorily  acccHn- 
plished  by  reference  to  tlie  numerous  plates  employed  for  their 
illustration. — But  it  may  be  adviseable  before  we  finally  dismiss 
the  subject,  to  briefly  notice  another  work  of  a  more,  general 
nature^  but  with  much  higher  pretensions,  announce  as  far 
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back  as  1816^  though  but  just  published.  We  allude  to  the 
new  edition  of  Professor  Kobison's  Mechanical  Philosophy, 
edited  b^  Dr.  Brewster.  The  article  Steam  Engine^  after  haying 
been  revised  by  the  late  Mr.  Watt  and  the  learned  editor^  has 
been  put  forth  by  Mr.  Murray,  as  "  the  only  account  of  the  steam 
engine  that  can  be  relied  upon."  What  claims  it  possesses  to 
this  title,  may  easily  be  seen  by  reference  to  a  very  simple  fact. 
The  last  steam  engine  described  in  Professor  Robison's  Me- 
chanical Philosophy,  was  erected  for  the  Albion  Mills,  in  1788, 
since  which  period  we  find,  by  turning  to  Mr.  Partington's  ap- 
pendix^ that  more  than  one  hundred  patents  have  been  enrolled, 
many  of  which  are  of  the  utmost  importance. 


Tramactions  of  the   Cambridge  Philosophical  Society,   Vol.  /. 

Part  III.     1822. 

From  an  accidental  cause,  we  omitted  to  notice  the  first 
part  of  this  Society's  Transactions  ;  we,  therefore,  take  an  eariy 
opportunity  of  giving  a  brief  sketch  of  the  contents  of  the  present 
part. 

I.' Analysis  of  a  Native  Phosphate  of  Copper  from  the  Rhinem 
By  F.  Lunn,  Esq. 

As  this  paper  has  been  given  entire  in  the  Annals^  it  is  unnep* 
ceesaiy  to  notice  it  upon  t^e  present  occasion. 
.  II.  Up(m  the  regalar  Crystallization  of  Water,  and  upon  tie 
Form  of  its  primary  Crystals.    By  Dr.  E.*  D.  Clarke. 

Thia  communication  of  the  late  and  lamented  Professor  ia. 
accompanied  by  a  plate,  which  is  indeed  requisite  to  the  perfect 
understanding  of  his  views. 

After  mentaoning  various  authors  who  have  treated  on  the 
same  subject,  and  described  the  appearances  which  crystallized 
water  assumes,  Dr.  Clarke  conclucles  his  memoir  with  observ* 
ing :  **  It  is  presumed,  therefore,  that  the  question  respecting 
the  crystallisation  of  water  may  be  set  at  rest  by  these  ph«no- 
mmia;  because  it  is  now  no  longer  a  mere  inference  deductble 
from  observing  the  intersection  and  disposition  of  the  spiculea 
exhibited  1^  water  when  froxen  upon  the  surfaces  of  other  bodies^ 
and  in  its  approach  to  crystallization ;  but  it  is  a  decided  fact» 
shown  by  regular  crystals  of  ice,  tbeit  the  compound  we  call 
water,  or  hydrogen  oxide,  crystallizes  both  in  hexahedral  prisms 
afldin  rhombi,  having  aneles  of' 120^  and  60^;  and  that  Ae- 
lafMV  is  its  primary  fbrm.  fhe  manlier  too  in  which  these  tonaM>  ■ 
htl9%been  disijplayed  may  guide  to  the  crystalline  forms  of  other 
bodies,  by  inducing  a  careml  examination  of  the  surfaces,,  points^ 
aad  interitices^  of  aJi  minerals  when  they  are  found  as  stalactitesv 
llie' stalactite  formation:  is  of  all  others  themostUkHaly  {osvnaAxoioc^ 
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of  a  prooesft  in  wliich.ihe  particles  of  bodies  are  notofumdibjF 
a  too  sudden  transition  from  the  fluid  to  the  solid  iitate^kib 
gradually  approach,  and  become  united  by  virtue  ofjthetrmiitlial 
attractions,  as  the  moieculo:  of  the  fluid  which  had  separated  thnii: 
go  off  by  evaporation  or  by  other  causes.  Andinfurdier.cofifif*; 
nuition  of  this,  it  may  be  urged,  that  when  the  crystallizattoirof: 
the  stalactite  carbonate  of  lime,  and  of  other  stalactites,  especiaHy. 
chalcedony,  had  been  considered  as  impossible  formations^  ocoi-*- 
tradictory  to  the  laws  by  which  Nature  acts  in  the  stalactite  .]^o* 
cess,  yet  the  primary  form  of  the  carbonate  of  lime  is  nevertlKK 
less  exhibited  by  the  stalactites  of  the  cavern  of  Antiparos^iaiid 
the  primary  form  of  the  hydrates  of  silica  by  the  stalactiiesiof 
blue  chalcedony  brought  from  the  Hungarian  mines/' 

.  III.  On  the  Application  of  Hydrogen  Gas  to  produce  a  momig 
Power  in  Machinery ;  with  a  iJescription  of  an  Engine  whit^  jt . 
moved  by  the  Pressure  of  the  Atmosphere  upon  a  Vacuum  cawed  jgjr 
Explosions  of  Hydrogen  Gas  and  Atmospheric  Air.  By  the  Ile«r«j 
W.  Cecil,  MA.  Fellow  of  Magdalen  College,  and  of  the  Cstm* 
bridge  Philosophical  Society.  .:';:. 

:  The  author  of  this  paper  observes  that  "  two  of  the  pnnoip&l^ 
moving  forces  employed  in  the  arts  are  water  and  steam«s  W«lcr. 
has  the  singular  advantage  that  it  can  be  made  to  act  atnif 
moment  of  time  without  preparation ;  but  can  only  be  used  wh^'e 
it  is  naturally  abundant.  A  steam-engine,  on  the  conltrary^.niajr. 
be  constructed  at  greater  or  less  expense,  in  almost  aiv^  plaoe.^ 
but  the  convenience  of  itis^much  diminished  by  the  tediousai^ 
laborious  preparation  which  is  necessary  to  bnng  it^inioacfioDL 
A  small  steam-engine,  not  exceeding  the  power  of  one  maoyMH* 
not  be  brought  into  action  in  less  tmin  half  an  hour ;  and  •afcmlr: 
horse,  steam  engine  cannot  be  used  under  two  hottC8'jp<|ep•mi^ 

tion."  ^       ^  ^  ^    •   .      ;  :..:■■  }-;  ;.   i,-,., 

.  The:engine  in  which  hydrogen  gas  is  employed. to^psoidiice 
moving  forces  was  intended  to  unite  the  two  princijpBl  adiM^ 
tagea  of  water  and  steam  so  as  to  be  capable  of  acting  in  6iiy 
phbce  without  the  delay  and  labour  of  preparation.  .  - ;  ,A  v.  •  v.-i 
The  general  principle  of  this  engine,  as  described  :J^:)ISiu 
Cecil,  is  founded  upon  the  property  which  hydrogen.gaft.mixfHii 
vidth  Atmospheric  air  possesses,  of  exploding  upon  i^ition^i  so 
as.  to  produce  a  large  imperfect  vacuum.  If  two  and/ a;  i 
measures  of- atmospheric  air  be  mixed  with  one  .ntaaim: 
hydrogen,  and  a  flame  be  applied,  the  mixed  gas  wiUe»pn 
into  a  space  rather  greater  than  three  times  its  original  bulk^ 
The  products  of  the  explosion  are  a  globule  of  water,  formed  by 
the  union  of  the  hydrogen  with  the  oxygen  of  the  atmospheria 
air,  and  a  quantity  of  azote,  which  in  its  natural  state  (or  den- 
sity 1)  constituted  *556  of  the  bulk  of  the  mixed  gas  ;  the  same 
quantity  of  azote  is  now  expanded  into  a  space  somewhat 
rreater  than  three  times  the  original  bulk  of  the  mixed  gas ; 
Siat  is,  iato  about  six  times  the  space  which  it  before  occupied  ^ 
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its  denm^  is,  therefore,  about  one*sixth»  that  of  tlie  atmosphere 
being  unity. 

According  to  Mr.  Cecily  if  the  external  air  be  prevented  hj 
a  proper  apparatus  from  returning  into  this  imperfect  vacuum^ 
the  pressure  of  the  atmosphere  may  be  employed  as  a  moving, 
force,  neariy  in  the  same  manner  as  in  the  common  steam  engine ;, 
the  difference  consisting  chiefly  in  the  manner  of  forming  the 
vacuum* 

Mr.  Cecil  then  enters  into  an  estimate  of  the  power  resulting 
from  such  a  vacuum  by  comparing  the  effects  or  equal  bulks  of 
kAcam  and  hydrogen ;  this  it  will  be  impossiUe  to  comprehend 
without  the  diagram  by  which  it  is  illustrated  ;  but  the  author 
concludes,  that  **  it  appears  by  calculation  that  any  quantity  of 
pure  hydrogen  sas  will  produce  more  than  five  times  the  effect 
of  the  same  bu&  of  steam ;  and  in  practice  the  disproportion  of 
their  effects  is  still  greater.    It  is  here  supposed,  that  steam- 

Sroduces  by  condensation  a  perfect  vacuum  equal  to  its  owo 
alk ;  but  this  is  far  from  being  the  case  :  much  of  the  power  is 
lost  by  needless  condensation  by  the  escape  of  steam  through^ 
the  piston,  besides  a  considerable  deduction  for  working  an  air 
pamp,  and  two  water  pumps,  which  are  necessary  to  a  steam' 
enrine. 

This  paper  is  accompanied  with  a  drawing  and  explanation  of 
a' model  of  a  gas  engine.  The  drawings  are  adapted  to  the 
isometrical  Perspective  of  Prof.  Parish.  There  is  also  a  draw*i 
iog  of  one  of  a  different  construction  which  Mr.  Cecil  has  intnM 
duoed  on  iaccount  of  its  simplicity. 

The  paper  concludes  witn  some  observations  upon  the  use  of 
the  exj^osive  force  of  gunpowder  as  a  moving  force,  and  with^ 
showing  that  it  cannot  be  practically  useful,  for  several  reasons/ 
and  particularly  from  the  corrosion  of  metals  by  the  sulphur 
contained  in  the  gunpowder,  and  by  the  sulphuric  acid  which  is 
produced  during  combustion. 

^  IV.  0»  a  remarkable  Peculiarky  in  the  Law  of  the  extraordi^ 
nary  Refraction  of  differently-coloured  Rays  exhibited  by  certain 
Vdiietieicf  Apophyllite.  By  J.  P.  W.  Herschel,  Esq.  PRS.  of 
Loodon,  Edinburgh,  and  Gottingen,  &c.  &c. 

In  this  paper  Mr.  Herschel  refers  to  the  figures  contained  in 
the  first  psirt  of  the  Transactions ;  and  as  without  these,  it  would 
be  imperfectly  intelligible,  we  shall  not  attempt  any  analysis  <rf- 
timfaper. 
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June  6.  On  the  Binomial' Theorem,  by  John  Walsh,  Ebq. 

A  paper,  by  Dr.  Davy,  was  hkewise  read,  entitled  *^  Some 
Observations  on  Corrosive  Sublimate."  It  is  known  that  the 
liquor  hydrargyri  oxymuriatis  of  the  London  PhannacopcBia,  oa* 
exposure  to  light,  slowly  undergoes  decomposition  ;  and  it  has 
been  asserted  that  light  has  a  similar  effect  on  corrosive  suUi- 
mate  itself.  Dr.  Davy  relates  a  number  of  experiments  made  to 
investigate  these  pomts.  He  finds  that  corrosive  sublimate 
remains  unaltered  on  exposure  to  light ;  that  it  remains  unaltered 
when  exposed  in  solution  in  media,  having  a  strong  affinity  fat 
it,  as  alcohol,  ether,  muriatic  acid.  Sac.  and  that  decompositioa 
takes  place  only  under  circumstances  of  comphcated  amnities^ 
as  in  the  instance  of  the  liquor  hydrargyri  oxymuriatis,  and  in 
the  aqueous  solution,  when  calomel  and  muriatic  acid  appear  to 
be  formed,  and  oxygen  evolved. 

For  the  purpose  of  further  illustration  of  the  subject.  Dr.  Daiy 
-describes  a  series  of  experiments  on  corrosive  sublimate  with 
alcohol,  ether,  several  oils,  muriatic,  and  the  mineral  acids,  maay 
of  the  muriates,  8cc.  the  results  of  which  hardly  admit  of  b^n^ 
given  in  the  form  of  abstract.  In  every  instance  that  an  eii, 
whether  volatile  or  fixed,  was  heated  with  corrosive  sublimate^ 
mutual  decomposition  took  place,  charcoal  was  evolved,  and 
muriatic  acid  and  calomel  formed.  Besides,  when  oil  of  tucpeiiK 
tine  was  used,  some  traces  of  artificial  camphor  appeared ;  and 
when  the  oils  of  cloves  and  peppermint,  a  purple  coiapoand  AiB* 
tilled  over,  consisting  of  the  oil  employed,  and  munatic  add. 
With  muriatic  acid,  common  salt,  and  some  other  moriates, 
<X)rrosive  sublimate  formed  dafinite  compounds  remarkaible  -for 
their  solubility. 

'  June  13.— *0n  the  State  of  Water  and  Aeriform  Matter  in  tlie 
Cavities  of  certain  Crystals^  by  Sir  Humphry  Davy,  Bajrt.  P^tS^ 

June  20. — Some  Eixperiments  on  the  Ci&an^s  wUckk  taJbe 
Place  in  the  fixed  Pnnciples  of  the  Egg  durmg  Incttbatjiony^ 
by  W.  Prout,  MD.  FRS. 

The  author,  after  a  few  preliminary  remarks,  proceeded  to 
relate  his  experiments  on  the  recent  egg.  The  specific  gravity 
of  new  laid  eggs  was  found  to  vary  from  1080  to  1090.  Eggs, 
however,  as  is  well  known,  on  being  kept  for  some  time,  become 
specifically  lighter  than  water,  owing  to  the  substitution  of  air 
for  a  portion  of  their  water  which  escapes.  Thus  it  was  stated 
that  an  egg  exposed  for  two  years  to  ordina.ry  circumstances. 
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^^Bfe  nearly  two-tLirda  of  its  weight.     Experiments  were   next 

r     related,  the  abject  of  which  was  to  attempt  to  ascertain  therela- 

'      live  weights  of  the  shell,  albumen,  and  yolk.     Fortius  purpose 

the  eggs  were  boiled  hard  in  distilled  water,  and  the  different 

parts  weighed  in  their  moisl  state.  The  average  of  10  experiments 

gave  for  the  shell  106-EI,  albumen  604-2,  and  yotk  28B-9,  on  th* 

supposition   that   each   egg   originally   weighed   1000   grs.   to 

wbich  standard    the   weights    of  all   the  eggs  were  reduced. 

se   experiments  show   that  the  relative  weights   of  these 

irent  portions  of  the  egg  differ  very  considerably,  particu- 

'  the  shells,  the  weights  of  which  were  found  to  vary  from 

'•B  to  108,  on  the  supposition  that  the  original  weights  of  the 

two  eggs  were  equal.     An  egg,  when  boiled,  and  cooled  in  the 

air.  always   lost  considerably   in  weight;   and  the  water  was 

found  to  contain  traces  of  most  of  tne  saline  contents  of  the 

egg. 

After  these  remarks  on  the  recent  egg,  the  author  proceeded 
to  relate  the  results  of  his  analysis  of  the  egg  at  the  end  of  the 
first,  second,  and  third  week  of  incubation,  and  arrived  at  con- 
clusions of  which  the  following  may  be  considered  as  an  out- 
line : 

1.  That  an  egg  loses  about  one-sixth-  of  its  weight  durine 
incubation — a  quantity  amounting  to  eight  times  as  much  as  it 
loses  in  the  same  time  under  ordinaiy  circumstances. 

2.  That  in  the  earlier  stages  of  incubation,  an  interchange  of 
principles  apparently  takes  place  between  the  yolk  and  a  portion 
of  the  albumen;  that  this  interchange  is  confined  on  the  part  of 
the  yolk  to  a  portion  of  its  oily  matter,  which  is  found  mixed  with 
a  portion  of  the  above-mentioned  albumen.  That  this  portion  of 
idbumen  undergoes  some  remarkable  changes,  and  is  converted 
into  a  substance  analogous  in  its  appearance,  as  well  as  some  of 
its  properties,  to  the  curd  of  milk ;  and,  lastly,  that  a  portion  of 
^ile  watery  parts  of  the  albumen  is  found  mixed  with  the  yolk, 
which  becomes  thus  apparently  increased  in  size. 

3.  That  as  incubation  proceeds,  the  saline  and  watery  matters 
again  appear  to  quit  the  yolk,  which  is  thus  reduced  to  its  origi- 
nal bulk,  or  even  becomes  less  than  natural ;  and  that  in  the  last 
week  of  the  process,  the  greater  portion  of  the  phosphorus  quits 
the  yolk  likewise,  and  is  found  chiefly  in  the  animal,  where  it, 
exkbt^  as  phosphoric'acid,  and  in  union  with  iinie,  constituting,  its 
bony  skeleton,  whicA  lime  amounting  to  n/mitt  three  grains,  do8»- 
not  pre-exist  in  the  recent  egg,  but  makes  its  appearance,  in  soim 
unaccountable  manner,  during  the  process. 

The  author  then  proceeded  to  make  a  few  remarks  on  tfce 
source  of  the  earthy  matter,  which,  he  observed,  must  be  either 
derived  from  the  shell,  or  from  the  transmutation  of  other  princi- 
ples. The  great  difference  existing  among  the  shells  of  different 
eggs  rendered  it  impossible  to  determine  by  chemical  nieafis, 
and  the  application  of  averages,  whether  it  was  derived  from  tb« 
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shell  or  not ;  but  die  extravascular  position  of  the  earthy  matter 
of  the  shelly  the  separation  of  the  membrana  putaminis  in  the 
latter  stages  of  incubation^  and  particularly  the  sing^ular  fact  of 
the  small  quantity  of  earthy  matter,  originally  existing  in  the 
egg,  remaining  unappropriated  at  the  end  of  tne  process  of  in- 
cubation,  rendered  this  opinion  very  improbable.  The  author, 
however,  left  this  point  to  be  determined  by  future  observation* 

GEOLOGICAL    SOCIETY, 

April  19. — On  the  Formation  of  Vallies  by  Diluvial  Excava* 
lion,  as  illustrated  by  the  Vallies  which  intersect  the  Coast  of 
Devon  and  Dorset.  By  the  Rev.  W.  Buckland,  F.R.S.  F.L.S. 
V.P.G.S.  and  Prof,  of  Geology  and  Mineralogy,  University, 
Oxford. 

The  author^  on  presenting  the  society  with  two  sectional 
views  of  the  coast  on  the  east  of  Lyme,  and  on  the  east  of 
Sidmouth,  is  led  to  consider  the  general  causes  to  which  val- 
lies owe  their  origin,  and  particularly  such  as  occur  in  hori* 
zontal  and  undisturbed  strata  within  the  limits  of  their  escarp- 
ments. 

Many  vallies  may  be  ascribed  to  the  elevation  or  depression 
of  the  strata  composing  the  adjacent  hills,  by  forces  acting  at 
yery  remote  periods  from  within  the  body  of  the  earth  itself; 
and  to  similar  forces,  principally  we  may  refer  the  high  indii* 
nations  and  contortions  of  the  strata  that  compose  me  most 
elevated  mountains,  and  some  also  of  the  minor  hills* 

Other  vallies  have  been  occasioned  by  the  strata  having 
been  originally  deposited  at  irregular  levels,  and  others  to  some 
partial  slips  or  dislocations  of  portions  of  strata. 

But  at  different  periods  of  time,  intermediate  between  the 
deposition  of  the  most  ancient  and  the  most  recent  of  the 
strata,  the  irregularities  of  level  arising  from  the  preceding 
causes,  have  been  variously  modified  by  the  action  of  violent 
inundations,  hollowing  out  portions  of  the  surfieu^e,  and  remov* 
ing  the  fragments  to  a  distance.  To  such  inundations,  we 
must  ascribe  the  water-worn  pebbles  of  the  red  marl  and  of  the 
plastic  clay  formations. 

A  cause  similar  to  that  last  mentioned,  has  wrought  exteur 
«ive  changes  on  the  surface,  however  variously  modified  by 
preceding  catastrophes,  at  a  period  subseauent  to  the  deposw 
tion  and  consoUdation  of  the  most  receat  oi  the  regular  strata. 
For  rocks  of  all  ages  bear  on  those  portions  of  their  surface 
-which  are  not  covered  by  more  recent  strata,  the  marks  of 
aqueous  excavation,  and  are  strewed  over  with  the  mingled 
fragments  of  the  most  recent,  as  well  as  of  the  most  ancient 
beds. 

When  one  or  more  sides  of  a  valley  are  formed  by  any  of 
those  abrupt  escarpments^  such  as  usually  terminate  the  Ottt- 
£oings  of  our  secondary  strata,  it  is  then  difficult,  to  say  to 
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what  extent  the  discontinuity  of  the  strata  and  the  formation 
of  the  valley,  beyond  the  limits  of  the  escarpments  are  attribu- 
table to  the  last  of  the  above  recited  causes;  for  we  know  not 
how  far  the  strata  originally  extended  beyond  tlieir  present 
frontier^  nor  how  much  of  the  subjacent  valley  is  referable  to 
other  causes  than  the  most  recent  diluvian  agency.  But  when 
a  valley  occurs  within  the  limits  of  the  escarpment  of  strata, 
which  are  horizontal,  or  nearly  so,  and  which  bear  no  marks 
of  having  been  moved  from  their  original  position,  by  eleva- 
tion^ depression,  or  disturbance  of  any  kind  ;  and  when  such 
valley  is  inclosed  along  its  whole  course  by  hills  that  aiford  an 
exact  correspondence  of  opposite  parts,  it  must  be  referred  ex- 
diusively  to  the  removal  of  the  substance  once  filling  it,  and 
the  cause  of  that  removal  appears  to  have  been  a  violent  and 
transient  inundation.  The  author  contends,  that  vallies,  such 
as  those  last  described,  cannot  have  been  formed  in  any  con« 
ceivable  duration  of  years,  by  the  rivers  now  flowing  through 
them,  since  each  individual  strearn  owes  its  existence  to  tne 

?»rior  existence  of  the  valley  through  which  it  flows.  But  for 
urther  proofs  and  illustrations  of  the  diluvian  theory,  he  refers 
to  the  works  of  Catcott  and  Dr.  Richardson,  and  of  Mr. 
Greenough. 

Of  the  same  nature  with  those  last  described,  are  the  val- 
lies which  form  the  principal  subject  of  the  present  communi- 
cation. Their  main  direction  is  from  north  to  south,  at  right 
angles  to  the  coast,  and  nearly  in  the  direction  of  the  dip  of 
the  strata  in  which  they  are  excavated.  The  streams  that  flow 
through  them  are  short  and  inconsiderable,  and  incompetent, 
even  when  flooded,  to  move  any  thing  more  weighty  than  mud 
ajid  light  sand. 

The  greater  number  of  these  vallies,  and  of  the  hills  that 
boujod  them,  are  within  the  limits  of  the  escarpment  of  the 

treen  sand  formation,  and  in  their  continuation  southwards  cut 
own.  iato  oolite,  lias,  or  red  marl,  according  as  this  or  that 
formation,  constitutes  the  substratum  over  which  the  green  sand. 
origkUBlly  extended. 

There  is  usually  an  exact  correspondence  in  the  structure  of 
time  hills  inclosing  each  valley,  so  that  whatever  stratum  is 
found  on  one  side,  the  same  is  discoverable  on  the  other  side, 
moa  th^  prolongation  of  its  plane.  Whenever  there  is  a  want 
of  correspondence  in  the  strata  on  the  opposite  sides  of  a 
rUl^y,  this  is  referable  to  a  change  in  the  substrata,  upon 
igduch  the  excavating  waters  had  to  exert  their  force.  The 
section  of  the  hills  presents  in  general  an  insulated  cap  of 
chalk,  or  a  bed  of  angular  and  unrolled  chalk-flints,  reposing 
on  a  broader  bed  of  green  sand  ;  this,  again,  reposes  on  a  stifi 
broader  baae  of  oolite,  lias,  or  red  marl.  With  the  exception 
of  the  vi^y  local  depression  of  the  x^halk,  and  the  subjacent 
ati^taoatb^  w«st  of  the  4^  at^  Bee^r.ClvSs,  t\i^  ^o^vVvc^tL  ^\ 
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the  strata  is  regular  and  slightly  inclined,  nor  have  any  sub- 
terraneous disturbances  operated  to  any  important  degrree*  to 
affect  the  form  of  the  vallies. 

The  mass  of  chalk  which  at  Beer  Head  composes  the  entire 
thickness  of  the  cliff,  gradually  rises  westwards,  with  a  con^ 
tmual  diminution  of  its  upper  surface,  until  after  becoming 
JBore  and  more  thin  it  finds  in  Dunscombe  hill  its  western 
boundary.  Beyond  this  boundary,  on  the  top  of  all  the  highest 
table  lands  and  insulated  summits,  from  the  ridges  that  encircle 
the  vales  of  Sidmouth  and  Honiton,  to  the  summits  of  Black- 
down  and  even  Haldon  west  of  the  Exe,  angular  chalk  flints 
are  found.  Similar  chalk  flints  are  found  on  the  summits 
of  green  sand  that  encircle  the  vallies  of  Charmouth  and  Ax- 
minster  ;  and  large  insulated  masses  of  chalk  itself  are  found 
along  the  coast  from  Lyme,  nearly  to  Sidmouth,  and  in  the 
interior  at  Wideworthy,  Membury,  Whitestanton,  and  Chard, 
at  the  distances  of  from  10  to  30  miles  from  the  escarpment  of 
the  chalk.  These  facts  concur  to  show,  that  there  was  a  time 
when  the  chalk  covered  all  those  spaces  on  which  the  flints  are 
now  found,  and  that  it  probably  formed  a  continuous  stratum, 
from  its  present  termination  in  Dorsetshire,  to  Haldon  west  of 
Exeter. 

Similar  obsen^ations  are  made  by  the  author  concerning  the 
green  sand,  and  similar  inferences  are  drawn  from  them  as  to 
the  former  continuity  and  subsequent  excavation  of  its  strata. 

May  3. — A  Paper  was  read,  entitled  **  Additional  Notices 
on  the  Fossil  Genera  Icthyosaurus  and  Plesiosaurus,"  by  the 
Rev.  W.  Conybeare,  M.G.S. 

This  paper  consists  principally  of  anatomical  details  not  sus- 
ceptible of  abridgment.  It  fills  up  the  outline  of  the  history 
of  the  fossil  genera  Icthyosaurus  and  Plesiosaurus,  sketched 
in  a  preceding  communication  published  in  the  5th  vol.  Trans- 
actions Geological  Society,  and  establishes  five  different  spe* 
cies  of  Icthyosaurus,  principally  distinguished  by  the  form  of 
their  teeth.  A  particular  account  of  the  dentition  of  this  ' 
genus  is  given  by  the  author,  from  which  it  appears  that  it  re- 
sembles that  of  the  crocodile  in  the  general  form  of  the  teeth, 
and  the  general  mode  in  which  the  secondary  teeth  replace  the 
first  set ;  but  differs  in  the  circumstance,  that  the  latter  teeth 
become  in  advanced  age,  completely  solid,  by  the  ossification 
of  the  pulpy  matter  filling  the  interior  cavity,  which  in  the 
crocodile  always  remains  hollow,  a  constant  developement  oif 
successive  series  of  new  teeth  taking  place  in  the  latter  animid.' 
In  this  point  the  dentition  of  the  Icthyosaurus  agrees  with  the 
other  genera  of  the  Saurian  order,  to  which  the  term  lacertian 
may  most  strictly  be  applied. 

The  comparative  analogies  of  structure  exhibited  by  the 
Icthyosaurus  to  both  these  oranches  of  the  Saurian  order,  are 
examined  and  illustrated  in  detail  in  the  present  communica- 
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tion^  but  the  author  hesitates  to  pronounce  any  decisive  opinion 
as  to  the  question^  whether  it  approximates  most  nearly  to  the 
former  or  the  latter  class  ;  considering  its  characters  as  in 
many  respects  intermediate,  and  the  combination  of  those 
characters  as  constituting  a  whole  entirely  sui  generis. 

In  the  course  of  this  detail,  the  structure  of  the  temporal 
fossae,  the  parts  surrounding  the  meatus  auditorius,  the  pos- 
terior bones  of  the  head,  and  the  palatal  and  pterygoidal  parts 
of  the  roof  of  the  mouth,  are  minutely  investigated. 

Of  the  new  Saurian  genus  Plesiosaurus  (the  discovery  of 
which  is  due  to  the  present  author),  the  bones  of  the  head 
which  had  not  been  discovered  when  the  former  communication 
was  published,  have  since  been  procured.  The  teeth  in  this 
genus  are  placed  in  distinct  alveoli,  and  in  all  respects  resemble 
uiose  of  the  crocodile ;  but  in  almost  every  other  respect,  the 
analogies  presented  by  the  head  of  this  animal  are  much  more 
closely  allied  with  the  lacertian  genera. 

The  nostrils  are  small,  and  placed  as  in  the  Icthyosaurus ; 
so  that  the  olfactory  organs  must  have  been  much  less  deve- 
loped than  in  any  recent  Saurian s. 

The  comparative;  shortness  of  the  snout  in  the  Plesiosaurus 
gives  to  the  whole  head  a  general  character  entirely  dissimilar 
to  that  of  the  Icthyosaurus,  yet  many  of  its  separate  parts  offer 
strong  analogies  with  this  genus  also. 

May  17. — Notice  on  a  Fossil  Bone  found  in  the  neighbour^ 
hood  of  Cuckfield,  Surrey,  by  Capt.  Vetch,  MGS. 

The  bone  mentioned  in  this  notice  was  obtained  fr^m  a  bed 
of  'ferruginous  sandstone,  a  short  way  north  of  Cuckfield  in 
Sussex;  this  bed  is  6  feet  thick,  resting  upon  blue  clay,  about 
3  feet  from  the  surface  ;  and  within  the  sandstone  is  a  bed  of 
limestone,  about  a  foot  thick ;  and  the  bone,  under  examina- 
tion, was  found  at  the  upper  junction  of  the  limestone  and 
sandstone  partly  imbedded  in  both.  The  bed  of  sandstone 
varies  considerably  in  its  thickness  and  dip ;  and  the  beds  of 
limestone  which  it  contains  also  vary  in  thickness  and  num- 
ber. These  two  rocks  contain  vegetable  remains,  shells,  and 
numerous  siball  fragments  of  bon^e.  That  under  notice  is,  how* 
ever,  of  considerable  size,  but  was  evidently  at  the  period  of 
its  envelopement  in  the  sandstone,  very  imperfect. 

The  fact  of  the  bones  in  this  bed  being  so  much  broken  and 
'  dispersed,  would  seem  to  show  that  they  had  been  subjected 
to  the  action  of  some  considerable  force,  probably  of  water; 
and  as  the  fragments  have  not  the  appearance  of  being  water 
worn,  it  may  nave  been,  that  the  bed  of  sandstone  is  not  their 
original  repository,  but  they  had  been  lodged  in  a  previous  bed 
of  sand  or  mud,  till  so  far  decayed  as  to  be  easily  broken  by 
slight  forces. 

From  the  appearance  and  internal  structure  of  the  bone  under 
consideratioD,  it  may,  the  author  conceives,  be  inferred,  that 
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it  belonged  to  an  aquatic  animal,  and  if  compared  with  tke 
osteology  of  the  whale,  it  bears  some  resemblance  to  the  jaw 
of  a  small  subject  of  that  tribe,  and  still  more  to  the  rib  of  a 
large  one.  It  is  not  improbable,  however,  that  it  has  belonged 
to  a  genus  very  distinct  from  any  we  are  now  acquainted  with. 
A  smaller  bone,  procured  near  the  same  place,  resembles  part 
of  the  spine  of  a  large  animal,  and  may  have  belonged  to  the 
bone  of  the  same  individual  with  that  in  question. 

Observations  on  the  Strata  of  Tilgate  torest,  in  Sussex.  By 
Gideon  Mantell,  Esq.  MGS. 

This  paper  is  an  abstract  of  a  more  detailed  account  which 
has,  since  the  last  meeting  of  the  Society,  been  published  in  the 
author's  work  on  the  Geology  of  Sussex,  and  is  intended  merely 
to  illustrate  a  series  of  specimens  now  presented  by  him  to  the 
Society. 

Notice  on  the  Stonesfield  Slate  Pits.  By  Henry  Hakewill, 
Esq.  MGS. 

The  quarries  from  whence  the  specimens  referred  to  in  this 
communication  were  obtained,  are  in' the  village  of  Stonesfield, 
situated  about  three  miles  north-west  from  Woodstock,  in  Ox- 
fordshire, on  the  north  bank  of  the  valley,  in  which  the  river 
Evenlode  runs,  and  at  a  considerable  elevation  above  the  river. 
The  strata  from  which  the  Stonesfield  slates  are  made,  occur  at 
about  60  feet  from  the  surface  of  the  earth,  and  are  worked  by 
means  of  shafts  sunk  to  that  level,  and  the  vein  (as  the  bed 
sought  after  is  called)  is  followed  in  an  excavated  gallery: 
the  pendle,  which  is  the  name  given  to  the  bed  from  which  the 
•slates  are  made,  consists  of  two  distinct  strata,  separated  by  a 
•gravelly  vein  of  about  a  foot  and  a  half  thick  called  race;  the 
upper  course  of  the  slatestone  is  about  10  inches  in  thickness, 
with  excrescences  of  a  circular  form  attached  to  it,  called  by  the 
workmen  bolt  downs,  or  whims. 

The  lower  stratum  of  the  pendle  is  one  foot  thick,  and  upon 
its  upper  surface  are  excrescences  of  a  similar  form,  called  caps. 
In  the  race  are  found  numerous  spherical  nodules,  flattened  at 
the  sides,  six  inches  to  four  feet  in  diameter,  but  most  com- 
.monly  about  two  feet.  Immediately  above  the  pendle,  there  is 
occasionally  a  coarse  stone,  and  in  the  pendle  itself  are  foood 
those  interesting  remains  of  animals,  which  have  drawn  the 
attention  of  geologists  to  this  spot. 

The  slates  are  made  from  the  stone  dug  in  the  summer,  and 
brought  to  the  surface,  and  spread  out  with  the  grain  exposed 
to  the  weather ;  and,  during  the  winter,  it  is  frequently  watenod.; 
the  frost  assists  materially  in  dividing  it  into  slates. 

June  7. — A  letter  was  read,  accompanying  specimens. ifrom 
Dr.  Wallich  of  the  Residency  of  Napal. 

These  specimens  were  brought  from  Mucktinath,  a  place  at  a 
distance  of  about  20  days*  journey  north-west  from  the  vaUey  of 
Napal,  and  probably  at  a  very  considerable  elevation  abo?e  it. 
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They  are  said  to  occur  always  iu  the  form  of  rolled  pebbles,  aad 
to  constitute  almost  entirely  the  bed  of  the  river  called  Sala» 

garni.  The  sf>ecimenB  themselves  are  of  that  sort  which  the 
indoos  worsnip  under  the  name  of  Salagrams;  the  present 
kind  being  callea  Shesha  Kundala.  They  consist  of  a  very  firm 
variety  of  a  blackish  argillaceous  rock,  and  their  form  is  that 
of  ammonites  in  which  they  seem  to  have  been  moulded. 


Article  XV. 

SCIENTIFIC    INTELLTGBNCE,   AND    NOTICES    OF    SUBJECTS 

CONNECTED    WITH    SCIENCE. 

I.  Definition  of  a  Straight  Line. 

A  correspondent  states  that  he  shall  feel  obliged  by  any  objection  to 
the  following  definition  of  a  straight  line  : 

A  straight  line  is  such  as  being  divided  or  produced  to  any  extent^ 
is  still  directed  towards  the  same  points. 

II.  Black  Urine. 

It  appears  from  Dr.  Marcet's  paper  in  the  Medico-Chirurgical 
Transactions,  that  he  has  met  with  some  cases  in  which  black  urine  had 
been  voided.  At  the  request  of  Dr.  Marcet,  some  was  examined 
by  Dr.  Prout,  who  gives  the  following  account  of  its  chemical  pro- 
perties: ^ 

The  residuum  obtained  from  this  urine  by  evaporation  not  only  does 
not  contain  any  lithic  acid,  as  was  observed  by  Dr.  Marcet,  but  no 
lurea  can  be  detected  in  it  by  the  tests  which  indicates  its  presence. 

Although  the  addition  of  dilute  acids  produced  no  immediate 
change  of  colour  in  the  urine,  yet,  on  standing  for  some  time,  a  black 
precipitate  slowly  subsided,  leaving  the  supernatant  fluid  transparent, 
and  but  slightly  coloured. 

The  black  precipitate  thus  obtained  was  found  to  be  nearly  insolu- 
luble  either  in  water  or  alcohol,  whether  hot  or  cold.  It  readily  dis- 
solved  in  cold  concentrated  sulphuric  and  nitric  acid,  forming  a  deep 
brownish-black  solution ;  but,  on  diluting  the  acids  with  water,  the 
black  substance  appeared  to  be  again  precipitated  unaltered.  These 
acids,  however,  by  the  assistance  of  heat,  apparently  decomposed  it» 
The  black  substance  readily  dissolved  in  the  fixed  alkalies  and  in  the. 
alkaline  subcarbonates,  forming  very  dark  solutions.  The  addition 
joi  water  did  not  affect  these  solutions ;  but  acids  re-precipitated  the 
substance  apparently  unchanged.  When  ammonia  was  employed  .ai^ 
the  solvent,  and  the  excess  expelled  by  evaporation  to  dryness,  a  black 
or  deep  brown  residuum  was  obtaineo,  which  appeared  to  be  a  com* 
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pound  of  the  black  substance  with  animonia»  and  posaeaaed  tlie  fol*     I 
lowing  properties : 

It  was  very  soluble  in  water ;  and,  on  being  heated  with  caustic 
potash,  it  gave  off  the  smell  of  ammonia.  The  black  compound, 
however,  did  not  appear  to  have  any  tendency  to  assume  the  crys- 
talline form. 

In  evaporating  to  dryness,  on  a  piece  of  glass,  the  ammoniacal  sola* 
tion  in  which  the  black  substance  had  been  dissolved,  the  residuum 
split  into  most  minute  fragments,  having  a  regular  and  very  peculiar 
appearance,  especially  when  examined  with  a  magnifier. 

From  the  solutions  of  this  compound  in  water,  muriate  of  barytes 
and  nitrate  of  silver  produced  copious  brown  precipitates,  as  did  also 
protonitrate  of  mercury  and  nitrate  of  lead ;  but  oxymuriate  of  mercury 
produced  no  immediate  precipitate,  and  that  obtained  from  acetate 
of  zinc  was  of  a  paler  brown  colour. 

From  these  experiments  Dr.  Prout  concludes  that  the  remarkable 
specimen  of  urine  in  question  owes  its  black  colour  to  a  compound  of 
a  peculiar  principle  with  ammonia,  as  Dr.  Marcet  had  inferred  from  his 
own  trials;  but  he  is  moreover  inclined  to  think  that  the  black  principle 
itself,  such  as  obtained  from  the  urine  by  the  action  of  dilute  acids^ 
may  be  considered  as  a  new  body  possessed  of  acid  properties.  From 
the  small  quantity  of  the  specimen,  however,  which  could  be  spared 
for  Dr.  Front's  experiments,  it  was  impossible  to  obtain  complete  and 
decisive  evidence  on  the  nature  of  this  substance ;  but  it  appears  to 
be  sufficiently  characterized  as  a  peculiar  acid,  and  to  bear  a  closer 
analogy  to  the  lithic  acid,  or  rather  to  some  of  the  compounds  which 
it  forms  when  acted  upon  by  the  nitric  acid,  than  to  any  other  principle 
usually  found  in  the  urine. 

Should  this  view  of  the  subject  be  confirmed  by  farther  observations. 
Dr.  Prout  would  propose  to  distinguish  this  new  substance,  on  account 
of  its  black  colour  by  the  oame  of  Melanic  acid, 

III.  Details  of  a  remarkable  Pkenomenorif  tohich  occurred  in  the  Cofnmune 

ofjuvinasy  June  1.5,  1821. 

The  following  extract  from  the  Register  of  the  Civil  Department 
of  Juvinas  appears  worthy  of  notice,  not  merely  from  the  fact 
-which  is  there  recorded,  though  it  is  curious,  but  from  the  nature  of 
the  recital.  It  is  astonishing,  that  in^  the  19th  century  the  narration 
of  a  well-known  meteorological  phenomenon  should  be  accompanied 
by  the  relation  of  circumstances  which  recall  the  ignorance  of  past 
ages;  that  five  hundred  devils  should  be  named  'as  the  presumed 
agents  of  the  fall  of  an  aerolite;  and  that  to  discover  this  stone, 
it  was  judged  more  proper  to  carry  holy  water  than  mattocks  and 
levers. 

That  a  proces»verbal,  in  which  all  these  absurdities  are  recorded, 
should  be  signed  by  magistrates,  filling  important  offices,  is  etill  more 
surprising. 

The  frequent  fall  of  aerolites,  during  the  last  fifty  years,  has  fixed 
the  attention  of  naturalists  to  the  subject.  It  is  generally  in  calm 
weather,  observes  M.  Leman,  under  a  cloudless  sky,  that  these  phe* 
somena  are  observed :  a  ball  of  fire  is  perceived,  which  traverses  a 
certain  space,  variable  in  its  direction,  and  which  soon  bursts  with  a 
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sotse  refembling  fire-works,  or  a  battiery  of  cannon  at  a  distance. 
"When  it  is  extinguished,  a  small  white  cloud  is  seen  in  the  same 
spot,  which  is  quickly  dissipated,  and  it  falls  upon  the  eround, 
sometimes,  in  large  fragments,  but  more  frequently  in  small  quan- 
tities, and  even  single  stones.  In  falling,  the  stone  pierces  the 
ground  for  a  considerable  distance,  according  to  its  size  and  hardness. 
At  the  time  of  its  fall,  it  is  hot,  and  gives  out  a  sulphurous  smell ; 
it  is  covered  entirely  with  a  black  crust,  without  it  has  struck,  in  its 
fidl»  against  a  rock  or  very  hard  substance;  then  it  flies  into  a 
thousand  pieces,  and  shows  no  crust. 

-  With  these  preliminary  observations,  persons  the  least  instructed 
in  meteorological  phenomena,  will  be  able  to  form  an  exact  idea  of 
the  facts  contained  in  the  following  account,  of  which  the  copy  is 
duly  certified. 

We,  Mayor  of  the  Commune  of  Juvinas,  Canton  d'Antraigueg, 
Arrondissement  de  Privas,  departement  de  1' Ard^che,  report,  that  on 
the  15th  of  this  present  June,  warned,  by  a  frightful  noise,  which  was 
heard  in  our  commune,  and  those  which  surround  it :  about  three 
o'clock  in  the  aflernoon,  we  apprehended  that  some  great  and  extra- 
ordinary event  was  about  to  effect  a  general  destruction  in  nature> 
which  obliged  us  successively  to  adopt  regulations  to  satisfy  us,  that 
no  one  in  our  jurisdiction  had  been  the  victim  of  the  phenomenon 
which  at  first  appeared  to  be  inexplicable. 

At  length,  after  some  da3r9  haa  elapsed,  we  were  informed  that  a 
meteor,  of  which  history  furnishes  no  similar  account,  had  burst  upon 
the  mountain  de  rOul6tte,  in  the  hamlet  of  CrosduLibonez,  forming  a 
part  of  our  commune ;  and,  according  to  Delmas,  who  is  seventy  years 
of  age,  its  appearance  was  preceded  and  announced  by  two  strong 
explosions,  occurring  nearly  together,  resembling  the  discharges  of 
two  l&rge  cannons,  and  followed  by  a  frightful  noise,  that  con* 
tinued  ror  more  than  twenty  minutes,  which  spread  alarm  and  con« 
stemation  amongst  the  inhabitants,  who  believed  they  should  be 
immediately  swallowed  up  by  some  abyss  ready  to  open  under  their 
fseti  the  flocks  fled,  ana  the  goats  and  sheep  collected  in  groupes. 
At  the  same  time  a  black  mass  was  seen  coming  from  behmd  the 
mountain  de  TOulette,  describing,  as  it  descended  in  the  air,  a  quarter 
of  a  circle,  and  sinking  into  the  hollow  of  the  valley  of  Libonez. 

This  remarkable  circumstance  was  scarcely  perceived  by  any  but 
children,  who,  less  alarmed  than  more  competent  persons  would  have 
been,  followed  the  direction,  and  have  since  pointed  out  the  exact 
spot  where  this  mass  was  swallowed  up.    Delmas  adds  that  he  heard 
in  the  air  a  confusion  of  voices,  which  he  thought  were,  at  least,  five 
hundred  devils,  and  whom  he  considers  as  the  agents  that  transported 
this  alarming  phenomenon :  at  the  moment  he  said  to  Claude  Vaisse 
one  of  his  neighbours  (who,  like  himself,  was  in  the  fields)  «« Do  von 
hear;  do  you  understand  the  language  of  all  these  people'"    This 
person  replied  fi^nkly,— «« I  do  not  comprehend  them ; "  but  they 
were  both  persuaded  that  this  mass  was  carried  by  infernal  spirits 
llelmas,  for  the  latter  reason,  said  to  Vaisse,   "  we  have  only  time  for 
one  act   of  contrition,"  cast  his  eyes  on  the  ground,   bowed  his 
bead,  and  tranquilly  waited  fw  death.     Such  was  the  consternation 
9f  all  tb«  witnesses  of  this  terrible  event  that,  according  to  their  con* 
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fession,  tiiey  fancied  they  already  saw  the  Baountains  rolling  and  heiqMd 
upon  them. 

The  alarm  -was  such,  that  it  was  not  till  the  23d  of  the  mionth  that 
they  resolved  to  dig  out  this  prodigy,  of  which  they  knew  nmther  the 
form,  the  nature,  or  the  substance.  They  deliberated  for  a  lon^  tirne^ 
whether  they  should  go  armed  to  undertake  this  operation  which  ap» 
peafed  so  danserous ;  but  Claude  Serre,  (sexton)  justly  observed,  that 
if  it  was  the  devil,  neither  powder  or  arms  would  prevail  against  him, 
that  holy  water  would  be  more  effectual,  and  that  he  would  undertake 
to  make  the  evil  spirit  fly ;  after  which  they  set  themselves  to  work, 
and  after  having  sunk  neariy  six  feet,  they  found  the  aerolite,  weigh- 
ing rather  more  than  202  pounds  (English).  It  was  covered  wi£  a 
black  bituminous  varnish,  and  some  parts  of  it  had  a  sulphurous  smell. 
It  was  requisite  to  break  it  to  get  it  out :  there  still  remains  a  mass 
weighing  about  100  pounds. 

'  AH  tlie  facts  above  stated  are  proved  by  all  the  inhabitants  of  the 
hamlet  of  Libonnez ;  and  especially  Delmas,  sen.  and  jun. ;  James 
and  Claude  Serre,  Peter  Charayre,  John  Chaudouard,  Anthony 
Dumas  and  his  child ;  and  also  by  Mury  Ann  Vidal,  a  young  ffirl  of 
'libout  14  years  of  age;  the  two  latter,  who  were  less  fhgfatenedy  fi>l* 
lowed  the  direction  of  the  stone^  and  actually  found  the  place  where  it 
was  buried.  Concerning  all  which,  we  have  drawn  up  the  present 
proces'Verbal  as  a  continuation  of  the  history  of  these  phenomena^  a 
copy  of  which  we  shall  send  to  M.  the  rrefect.^Drawn  up  and 
agreed  upon  at  our  house,  the  25th  of  June,  1821.) 

We,  the  Mayor  of  Juvinas,  certify,  that  three  days  after,  on  the 
26th  of  June,  on  visiting  the  place  where  this  stone  rell,  another  wag 
found  at  a  short  distance  from  it,  which  weighed  about  two  pounds  and 
a  quarter ;  it  was  covered  with  a  similar  varnish,  and  entirely  distinct 
from  the  first.  (A  true  copy  delivered  by  us,  the  Mayor  of  the  Com* 
niune  of  Juvinas,  the  2d  of  July,  1821.)  ,    Dklaigub. 

The  Master  of  Requests,  Prefect  of  Ard^che,  certifies  that  the 
present  extract  from  the  proces-verbali  written  the  25th  of  June,  1821, 
by  the  Sieur  Delaigne,  Mayor  of  the  Commune  of  Juvinas,  agrees 
precisely  with  that  which  was  sent  officially  to  the  prefecture,  and  that 
the  fragments  of  the  aerolite^  which  were  brought  by  the  Sieur  Claude 
Fargier,  are  of  the  same  nature,  and  present  the  same  characters  as 
that  which  has  been  deposited  in  the  Museum  of  Ard6che. 

Privasy  5th  of  July^  1821.  Teysonier. 

IV,  Analysis  of  the  Aerolite  'cohichJeU  at  Juvinas. 

M.  Laugier  states  that  he  has  performed  four  analyses  of  this  stone, 
the  first  by  means  of  acid,  the  second  by  potash,  the  third  by  nitric 
acid,  with  the  intention  of  determining  the  quantity  of  sulphur ;  the 
fourth  by  means  of  nitrate  of  barytes,  for  the  purpose  of  determining  the 
quantity  of  the  potash,  which  M.  Vauquelin  had  found  in  this  Bton% 
although  he  did  not  employ  this  method,  the  only  one  which  can  be 
relied  upon.  These  several  analyses,  all  agreeing  as  to  the  nature  of 
the  elements  of  stone,  varied  slightly  with  respect  to  their  proportions ; 
a  variation  which  must  be  attributed  to  its  being  deficient  in  homo* 
geniety  in  all  its  parts. 
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The  second  analysis,  that  by  potash,  which  appeared  to  M.  Laugm^ 
to  be  the  most  correct^  gave  tiie  following  results : 

Silica '. . , ,  40 

Oxide  of  iron ' 23»5 

Oxide  of  Manganese .  6*5 

Alumina. . , .  • 10'4 

Lime % 9^ 

Chrome 1 

Magnesia 0*8 

Sulfur    05 

Potash    0*2 

Copper  01 

Indispensable  loss 3*0 

Loss  from  unknown  causes ^'S 


100-0 


M«  Laugier  observes,  that  the  loss  of  four  or  five  per  cent,  which 
always  occurred  in  his  analyses,  instead  of  the  increase  which,  in 
these  kinds  of  analyses,  usually  results  from  metals  which  the 
aerolites  contain,  renders  it  probable  that  in  -the  aerolite  of  Juvinas^ 
the  iron  and  manganese  exist  in  the  state  of  oxides.  No  portion  of 
this  aerolite  reduced  to  powder  was  attracted  by  the  magnet,  which 
refnders  this  conjecture  more  probable. 

M«  Laugier  endeavoured  to  discover  whether  this  loss  was  owing  to 
carbonic  acid,  but  the  stone  did  not  appear  to  contain  any  :  in  a  sub- 
sequent analysis  he  found,  however,  that  it  yielded  rather  more  sul- 
phur than  stated  in  the  analysis.  He  afterwards  observes  that  this 
areolite  resembles  one  which  fell  at  lonzac  in  its  analysis,  and  espe* 
cially  in  the  absence  of  nickel ;  and  also  with  an  aerolite  which  fell 
in  1813,  in  the  environs  of  Lantola,  a  village  in  the  government  of 
Wibourg,  in  Finland.  These  are  tlie  only  areolites  which  have  been 
hitherto  found  destitute  or  nickel. 

V.   Magnesian  Minerals  of  Hoboken. 

It  appears  from  the  observation  of  Mr.  Nuttall,  that  magnesian 
earth  pervades  not  only  the  mass  of  serpentine  rock,  which  occurs  at 
Hoboken,  in  New  Jersey,  but  all  the  concomitant  minerals,  in  a 
manner  hitherto  unexampled.  Among  the  latter  is  the  hydrate  of 
magnesia,  which  contains  30  per  cent,  of  water,  *  and  a  minute  pro- 
portion of  iron,  the  latter  ingredient  being  found  even  in  the  purest 
specimens  which  are  perfectly  colourless  and  diaphanous.  Con- 
tiguous to  this  is  found  a  species  of  magnesian  marble,  forming  a  con- 
tinuation of  the  same  veins  which  afford  the  magnesian  hydrate.  It 
contains  in  100  parts  44<  magnesia,  50  carbonic  acid,  and  variable 
proportions  of  lime,  sDica,  and  protoxide  of  iron. 

In  veins  of  the  same  rock  a  mineral  occurs,  which,  from  its  silky 
lustre,  and  flexible  fibrous  te^^ture,  was  at  first.mistaken  for  amianthus* 
It  was  found,  however,  to  dissolve  entirely  without  effervescence  in 

*  This,  as  well  as  the  8iin3armmeral  found  in  Shetland,  by  Br.  Hibbert,  appears  to 
be  tte  proto-hydnte,'  consistlhg  of  one  atom  of  magnesia,  =  18*5  -v  1  atom  of  msJtAc 
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adda;  and,  in  fact,  to  be  a  hydrate  of  magnesia  constituted  of  die 
same  proportions  as  the  foliated  variety*  with  about  five  per  cent  of 
protoxide  of  iron.  ,  In  other  veins  of  the  Hoboken  serpentine,  and  in 
that  of  Bare  Hills,  near  Baltimore,  a  mineral  also  has  been  found, 
which  has  received  the  name*  of  marmolite.  Its  texture  is  foliated 
with  the  laminae,  thin,  and  oi\en  parallel  as  in  diallage ;  its  colour  pale 
green  or  greenish  grey ;  lustre  pearly ;  soft  enough  to  be  cut  with  a 
knife,  and  almost  perfectly  opaque  and  inflexible.  Spec.  Grav.  2*4'70* 
It  was  found  on  analysis  to  contain 

Magnesia 46*0 

Silica S60 

Lime    20 

Water 15-0 

Iron  and  Chrome. 0*5 

99-5 
Loss 5 

KXH) 

(Silliman's  JouraaL) 

VI.  Analysis  of  Sidphuret  of  Molybdenum,  found  near  Chester ,  Delaware 
County y  Pennsylvania,     By  Mr.  Seybert  of  Philadelphia.. 

In  internal  characters  it  resembled  so  closely  that  of  Saxony  as  to 
Tender  any  description  needless.    It  consisted  of 

Sulphur 89-68 

Molybdenum     59*42 

Loss   0*90 

10000 

(Ibid.) 

VIL  Analysis  of  the  Chr ornate  of  Iron  from  Bare  HiUs,  near  BaUhnore'. 

By  the  Same. 

Its  constituent  parts  are,  after  roasting, 

Silex 10-596 

Peroxide  of  iron    36004 

Alumina 13*002 

Protoxide  of  chrome 39*514 

99-116 
Loss -884 

100000 

(Ibid.> 

VIII.  Progress  of  Mineralogy  in  America* 

The  volume  of  Professor  Silliman's  Journal  which  has  just  been 
received,  shows  that  this  branch  of  science  is  becoming  a  fkvoante 
object  of  pursuit  in  America.  It  announces  the  discovery  of  some 
minerals  not  before  found  in  that  country,  and  of  several  new  localities 
of  the  rarer  minerals,  such  as  beryl,  chrysoberyl,  chlorite,  fluor  spar, 
«atin  spar,  epidote,  yellow  oxide  of  tungsten,  both  pulverulent  and 
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massive,  micaceous  iron  ore,  of  great  beauty ;  actynolite,  rose  quartzv 
red  oxide  of  titanium,  sulphate  of  strontia,  sutphatejof  lead,  &e.  as  well 
as  of  several  minerals  of  importance  to  the  arts,  as  oxide  of  man* 
^anese,  white  granular  marble,  plumbago,  and  hematites. 

IX.  Netu  Test  for  Arsenic, 
Dr.  Cooper,  president  of  Columbia  College,  finds  a  solution  ot 
•chromate  of  potash  to  be  one  of  the  best  tests  of  arsenic.  One  drop  is 
turned  ereen  by  the  fourth  of  a  grain  of  arsenic,  by  two  or  three 
drops  of  Fowler's  mineral  solution,  or  any  other  arsenite  of  potash* 
The  arsenious  acid  takes  oxygen  from  the  chromic  which  is  converted 
into  green  oxide.  To  exhibit  the  effect,  take,  he  says,  five  watch 
glasses ;  put  on  one>  two,  or  three  drops  of  a  (watery)  solution  of  white 
arsenic ;  on  the  second,  as  much  arsenite  of  potash ;  on  the  third,  one 
fourth  of  a  grain  of  white  arsenic  in  the  substance ;  on  the  fourth  two 
or  three  drops  of  solution  of  corrosive  sublimate  either  in  water  or 
alcohol ;  in  the  fiHh,  two  or  three  drops  of  a  solution  of  copper.  Add 
to  each  three  or  four  drops  of  solution  of  chromate  of  potash.  In  half 
an  hour,  a  bright,  clear  grass-green  colour  will  appear  m  numbers  1,  2, 
3,  unchangeable  by  ammonia;  number  4  will  mstantly  exhibit  an 
orange  precipitate :  number  5,  a  green,  which  a  drop  of  ammonia  M'ill 
instantly  change  to  blue.  Dr.  Cooper,  however,  does  not  recommend 
that  this  test  should  be  exclusively  relied  on,  but  merely  that  it  should 
be  used  in  conjunction  with  others,  of  which  the  most  unequivocal  is 
certainly  the  actual  exhibition  of  arsenic  in  a  metallic  form. 

(Silliman's  Journal.) 

X.  Conversion  of  Cannon  Balls  into  Plumbago, 
In  July,  1779,  a  British  souadron  from  New  York  invaded  the  coast 
i}€  Connecticut ;  and,  in  oraer  to  favour  the  movements  of  a  military 
force  which  had  landed,  kept  up  a  cannonade  in  the  town  and  redoubts 
ef  Newhaven.  During  a  violent  storm  in  September,  1821,  part  of  a 
low  bank  near  that  town  was  undermined  by  tne  sea,  and  a  cannon  ball 
discovered  which  must  have  lain  undisturbed  42  years.  The  ground 
in  question,  where  the  ball  lay,  is  little  else  than  a  salt  morass,  so  that 
it  must  have  been  constantly  kept  moist  by  sea  water.  Its  diameter 
is  3*87  inches.  By  means  of  a  common  saw,  a  section  was  easily  made 
through  the  plumbaginous  coat,  which,  at  the  place  of  incision,  was 
half  an  inch  deep,  but  varied  in  thickness  in  different  places.  The 
plumbago  is  cut  with  the  same  ease,  gives  the  same  streak  to  paper, 
and  has  in  every  respect  the  same  properties  as  common  black  lead. 

The  same  article  recounts  another  instance  in  which  a  cannon  ball, 
covered  by  oysters,  adhering  firmly  to  it,  was  taken  from  the  wreck, 
of  a  vessel,  which  appeared  to  have  lain  many  years  under  water. 
When  the  oysters  were  knocked  off,  the  external  part  of  the  ball  was 
found  converted  into  plumbago,  but  the  central  part  remained  un^ 
altered.  It  does  not,  however,  appear  that  this  change  always  hap* 
pened  to  cast  iron  when  thus  exposed ;  for  an  old  cannon,  found 
covered  with  oysters,  did  not,  in  the  renewal  of  its  coating,  shew  an  j 
signs  of  such  a  conver8ion.*-^(Ibid.) 

*  In  the  Annals  of  Philosophy^  yoL  v.  p.  66,  (Jan.  1815)  may  be  found  a  paper 
hj  Th.  Heoxy,  on  die  oonTenion  of  cast  iron  pipes  into  plumbago.  The  change  seems 
to  haw  been  cflbetad  bj  the  action  of  water  containing  muriate  of  soda,  and  muriatea 
of  11ms  Mid  magMiia, 
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Article  XVI. 
NEW  SCIENTIFIC  BOOKS 

PREPiJtIKa  FOR   POBLICAllON. 

In  the  press,  A  Treatise  on  the  Use  of  Moxa  as  a  Therapeutical 
Agent,  by  Baron  Larrej;  translated  from  the  French,  with  Notes, 
and  an  Introduction  containing  s  History  of  the  Substanc^  by  Robley 
Dunglison,  Fellow  of  the  Royal  CoUege  of  Surffeons. 

A  Succinct  Account  of  the  Lime  Rocks  of  Piyniouth»  with  10  Li« 
thographic  Plates  of  some  of  the  most  remarkable  of  the  Animal 
Remains  found  in  them,  by  the  Rev.  Richard  Hennah.  1  vol.  roy.  8vo. 

A  new  Edition  of  Newton's  Principia  Mathematical  from  the  best 
Jesuit's  Edition. 

A  History  of  a  severe  Case  of  Neuralgia,  commonly  called  He  Dou- 
loureux, occupying  the  Nerves  of  the  Right  Thigh,  Leg,  and  Foot, 
successfully  treated,  with  some  Observations.    By  G.  D.  Yeats»  MD. 

JU8T   PUBLIIHED. 

The  Scottish  Cryptogamic  Flora,  or  coloured  Fiffures  and  Descrip- 
tions of  Cryptogamic  Plants  growing  in  Scotland,  and  belonging 
chiefly  to  the  Order  Fungi.  By  Robert  Kaye  Greville,  Esq.  FRSE. 
MWS.  &c.     Royal  8vo.     No.  I.    4*. 

The  Philosophy  of  Zoology,  or  a  General  View  of  the  Structure, 
Functions,  and  Classification  of  Animals.  By  John  Flemming,  DD. 
MinUter  of  Flisk,  Fifeshire,  FRSE.  MWS.  &c.  2  vols.  8vo.  With 
Plates.    1^  lOs. 

The  Naturalist's  Repository,  or  Monthly  Miscellany  of  Exotk 
Natural  History.  By  E.  Donovan,  FLS.  FWS«  &c  Royal  8va. 
No.  I.    as.  6d. 


Article  XVII. 
NEW  PATENTS. 


P.  Erard,  Great  Marlborough-street,  musical  instrument  maker,  for 
improvements  on  harps.  Communicated  to  him.  by  a  foreigBer  rcaiding 
abroad.-— April  24. 

E.  Dodd,  St.  MartinVlane,  musical  instrument  maker,  for  impror^ 
ments  on  pedal  harps. — April  24. 

J.  Delvean,  Wardour-street,  musical  instrument  maker,  for  certain 
improvements  on  harps.— April  24. 

K.  Ford,  Abingdon-row,  Goswell-streetoroad,  chemist,  for  a  chemicil 
liquid  or  solution  of  annotto.—~ April  24. 

R.  Knight,  Foster-lane,  Cheapside,  ironmonger,  and  R.  Kirk, 
Osbom-place^  Whitechapel,  dyer,  for  a  process  for  the  more  rapid 
crystallization,  and  for  the  evi^poration  of  fluids,  at  comparatively  low 
lemperatures,  by  a  peculiar  mechanical  application  of  airm  'May  9u 
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Artici^  XVIII. 
METEOROLOGICAL    TABLE. 
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so  Mr.  Ho^oard's  Meteorological  Journal.    [July,  1822. 
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fifih  Manihi^,  Very  "fine.    2'.  Cirnii :  wind  Sr«toed 'to  6R,  p.  A.    3.  Cimii: 

^e.      4.    Fine.      5.    Very  warm:    a  thunder  storm,  p.m.      6.  Cloiidj:   dote. 

7.  Rainy.      8.  Fine.      9.  Cloudy.      10.  Shoveiy.      11.   Fine.      12,  13.    Glmidy. 

14 — 24.    Fine,       25.    Rain,    with   thunder,    in    the    afternoon.      26.    Showery. 

^7—31.  Fine. 


hesults. 


Winds,:  N«  6 ;  1^,  U ;  £,  5 ;  SE>  2;  8 W,  2 ;  W9  4 ;  NW>;U . :  >  ; .  i 

■    •  '•    .  ■  .  .  .•  :i  ii.:i\ii  M^- 

Sarometert  Mean  heudit  -    v    l"^    «-^  " 

ForthemonA SCHJlU^iaoMIL' 
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For  12  days,  ending  the  26th  (moon  north)  •' SfH^'  .::J.:v^ 

^     ••       I     l^•  ■  »  li.  I 
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•■  •  •  .  .  ,        L,  .  '.Jv   "V 

•For  the  lunar  penod««..« ••••••••••••••••••••^  ^3!^M0i  :-.v:>0'^(■ 
For  30  days,  the  sun  in  Taurus i...  SMlib.^'^*^^ii* 

'Evaporatbn. • ^'A4*^v>  'H\f 
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In  the  Comparative  View  which  I  took  of  floetz  formatioiu  in 
the  British  Isles  and  on  the  Continent  {Aniials  of  Philosophi/  for 
Oct.  Nov.  and  Dec.  1821),  it  was  my  professedf  object  to  main- 
tain, that  a  general  order  of  succession  prevails  in  the  etructure 
of  the  Earth,  from  the  oldest  to  the  newest  formations,  subject, 
however,  to  variation  in  detail  in  different  countries,  and  even  in 
the  same  tract  of  countrj',  as  arising,  from  a  fluctuation  of  cha- 
racter in  particular  beds ;  from  the  various  modes  in  which  corre- 
lative formations  are  associated  (namely,  as  being  distinct;  or 
interstratified  with  each  other) ;  and,  lastly,  from  the  occasional 
absence  of  certain  members  of  a  series.  In  illustration  of  this 
<]oclrine,  I  produced  the  carboniferous  series  as  an  example, 
proceeding  from  the  most  simple  to  the  most  complex  arrange- 
ments, to  he  found  in  the  British  Isles,  and  adverting  to  the  local 
deficiency  of  particular  members  of  the  series.  Passing  then  to 
the  Continent,  with  the  same  object  before  me,  I  noticed  the 
analogy  which  subsists  between  the  carboniferous  series  of 
England  and  the  Netherlands,  and  between  that  of  Scotland  and 
some  parts  of  Germany.  With  this  principle,  therefore,  con- 
Btantly  in  view,  my  surprise  was  great  to  find  that  a  writer  of 
distinguished  talents  had  so  far  misunderstood  my  observations, 
as  to  have  conceived  that  I  suppose  an  inversion  of'  the  order  m 
the  instance  of  the  carboniferous  series  of  Germany,  ami  thuR 
impugned  the  very  doctrine  I  had  undertaken  to  sustain  ;  while 
in  truth  I  have  not  made  any  such  supposition.* 
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The  question,  (involving  others   of  some    moment)^  chiefly 
depends  on  the  true  construction  of  the  term,  the  rothe  todtlie-  \ 
gende formation  of  Germany.     In  the  Comparative  View,  ad-" 
verted  to  above,  I  have  conyidered  it  .as  the  representative  of  "Ty 
the  carboniferous  series,  extending  from  the  old  red  sandstone 
to  the  coal  formation  inclusive ;  while  Mr.  Conybeare,  on  the 
other  hand,  maintains  that  it  is  the  equivalent  of  what  Professor 
Buckland  has  denominated  the  new  red  conglomerate  of  England, '. 
(the  same  which  I  have  designated  by  the  name  of  the  calcare- 1 
ous  conglomerate),  stating  that  the  rotha.  toddiegeiide  is  always  ] 
found  above  the  coal  of  Germany,  arid  not  bfelow  it.   In  support  \ 
of  our  respective  opinions,  we  have  both  appealed  to  the  same- 
authorities  ;  to  Lehman,  Werner,  Karsten,  Von  Buch,  Freies-. 
leben,  &c.     Whence  does  this  great  discrepancy  arise  ? 

If  I  show  that  the  rothe  todtliegende  of  those  authors  agrees 
in  relative  position,  characters,  and  associations,  with  the  carbo- 
niferous series,  this  will  be  positive  evidence  that  I  have  correctly 
rendered  their  meaning ;  and  if  I  further  show  that  the  rothe 
todtliegende  is  deficient  in  those  particulars  that  serve  to  cha- 
racterise  the  new  conglomerate,  this  will  be  negative  evidence. 
The  two  it  is  presumed  will  be  deemed  conclusive. 

Lehman,  in  his  work  (Geschichte  von  Flotzgebirgen,  1756)jt. 
of  which  a  French  translation  appeared  a  few  years  after,  spealut 
of  the  rothe  todtliegende  as  ^^  la  base  sur  laquelle  sont  appuyis 
les  lils  du  diarbon  de  terre"  (sect,  iv.  p.  268,  282);    and  ia 
describing  sections  of  strata .  in  the  following  division  of  the 
work,  he  also  says,  the  coal  is  covered  by.  true  rothe  todtlie* 
gende,  meaning  that  the  coal  is  imbedded  in  rothe  todtliegende  y 
and  this  is  the  sense  in  which  that  author  is  understood  by  Ger-v 
man  writers  in  general,  and  by  Freiesleben  in  particul^,  vboi 
expressly  quotes  him  to  that  eroct  (vol.  iv.  p.  170). 

Freiesleben,  the  disciple  of  Werner,  in  constant  and  close 
intimacy  with  him  to  the  latest  period,  and  occupying  like  him 
a  seat  in  the  Council  of  Mines  at  Freyberg,  may  be  supposad  to 
represent  faithfully  the  positions  of  his  master,  corroborated  and 
elucidated  as  they  have  been  by  his  own  researches  during  a 
residence  of  seven  years  in  Mansfeld  and  Thuringia,  while 
acting  as  chief  officer  of  the  mining  department  in  that  country. 
It  is  well  known  that  the  mountainous  group  of  the  Hartz  con-« 
sists  of  primary  and  transition  tracts,  whose  general  constituents 
I  shall  now  mention,  for  reasons  that  will  appear  hereafter. 
Granite  appears  to  be  the  general  base,  since  it  occurs  not  only- 
as  such  in  the  primary  region,  but  is  found  protruding,  or  denuded^ 
in  the  transition  ;  in  the  former  also  appear  clayslate,  flinty. 
slate,  an  intimate  compouud  of  felspar  and  quartz  with  some 
little  tourmaline  called  horiifels^  quartz  rock,  varieties  of  trap, 
limestone,  and  some  indications  of  gneiss  and  mica  slate.    The 

Kcv.  W.  D.  Conybeare,  FRS.  MGS.  and  W.  PhiUips,  FLS.  MGS."  an  cxtrcmeljr 
^hleand  valuable  work,  affi>rding,  sa&r  as  it  baa  ^toce^bd^  an  exceflent  fiew  of  tbt 
geological  relations  of  the  kingdom*    The  ooTn|iLeUoii  oi  th^  li^V&N«E^  ^ovsiQc^^ 
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^^i;xaiiBition  tracts  consist  of  clayslate,  ^ywacke,   greywacke 
^"^    late,  and  flinty  slate,  containing  subordinately  limestone,  iron- 
hot  sandstone  with  impressions  of  shells,  and  beds  or  masses 
"  trap,  porphyry,  and  amygdaloid. 
Around  tois  mountainous  region  are  drawn  the  principal^oe^z 


!^^*  of  trap,  porphyry,  and  amygdaloid. 

^g^B^^^P^  or  formations  of  Werner,  not  concentrically  disposed,  as 
^^vJbas  been  sometimes  falsely  represented,  but  of  unequal  distribu- 

^^  liegende,  formation ;    2.  his  first  limestone  formation ;  3.  his 


tion ;  namely,  1.  his  old  or  first  floetz  sandstone,  or  rothe  todt- 

liegende,  formation ;    2.  his  first  limestone  formation ;  3.  his 

^^  second  or  new  red  sandstone  formation  ;  4.  his  second  or  shell 

^  limestone  formation  ;  5.  his  third  or  quadersandstone  formation, 

•     Of  these,  the  first  four  constitute  the'particular  object  of  Freies- 

leben's  elaborate  work,  and  of  three  of  them,  viz.  the  second, 

third,  and  fouith,  being  the  equivalents  of  the  magnesian  lime 

stone  (including  the  calcareous  conglomerate),   the   new  red 

sandstone,  and  the  shell  limestone  of  England,  I  have  given  a 

detailed  abstract  in  the  Annals  of'  Philosophy,    Of  the  rothe 

todtliegende  formation,  I  have  spoken  only  in  general  terms, 

from  the  condensed  manner  in  which  it  was  necessary  to  treat 

the  comparative  view  of  that  subject,  in  the  confined  space 

allotted  in  a  periodical  journal.     Let  us  now  consider  it  more  in 

detail. 

The  rothe  todtliegende  is  described  by  Freieslcben  as  the  old 
sandstone  formation,  which  contains  casually  (though  rarely  in 
Mausfeld  and  Thuringia),  traces  of  coal  or  coaly  shale,  and  inci- 
dentally likewise  beds  of  limestone,  trap,  and  porphyry  (vol.  i. 
p.  32—34,  and  43 — 46),  being  also  in  some  parts  of  its  extent 
m  direct  connexion  and  association  with  the  coal  formation, 
properly  so  called ;  and  hence  to  this  also  the  term  rothe  todt- 
liegende is  extended  (vol.  iv.  p.  191 — 198).  In  a  confined 
sense,  therefore,  rothe  todtliegende  signifies  the  old  red  sand- 
stone with  its  subordinate  beds,  and  in  a  large  sense  it  compre- 
hends the  coal  formation  also,  thus  representing  the  whole  car- 
boniferous series.  It  is  employed  in  both  these  senses  by 
Freiesleben,  and  other  German  authors.  To  obviate,  however, 
all  misconception  to  which  this  latitude  of  expression  may  give 
rise,  I  shall,  in  the  following  pages,  separate  the  old  red  sand- 
stone, in  the  limited  sense,  from  the  coal  formation,  unless  where 
I  may  employ  the  term  carboniferous  series  as  indicative  of  the 
whole.  But  in  a  few  cases  I  shall  quote  Freiesleben's  own 
words  to  show  the  latitude  in  which  he  uses  the  term  rothe  todt- 
hegende, 

Melafive  Position, — ^The  carboniferous  series  is  disposed  in  the 
form  of  a  crescent,  embracing  the  foot  of  the  transition  tract  of 
the  Hartz,  on  its  north-eastern,  eastern,  and  south-eastern  sides, 
ranging  thus  in  a  circuit  of  about  63  miles,  from  the  vicinity  of 
Ballenstadt  on  the  N.,  past  Mansfeld  on  the  E.,  to  beyond  Ihle- 
feld  on  the  S.  The  only  interruption  to  this  continuity  is  for  a 
short  space  in  the  south-western  quarter,  neax  Qja^Vex^E^^^t 

g2 
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where  the  weissliegende;  or  new  conglomeratei  i»  in  immediiate 
contact  with  the  transition  country,  repoainff  unconformiA>ly  on 
vertical  strata  of  clayslate.  Tbebeit^  thus  described ^  follows  in 
general  in  its  inclination  the  declivity  ofsurface  presented  by  the 
subjacent  transition  tract,  and  hence  in  its  line  of  apposition  to 
that  tract,  it  is  sometimes  conformable,  sometimes  unconfbnoiia* 
ble,  to  the  stratification  of  the  latter,  the  strata  in  their  course 
dipping  successively  to  the  north,  east,  and  south,  and  at  angles 
varying  from  12°^  to  60®. 

The  far  greater  part  of  this  belt  consists  of  the  old  red  sand- 
stone, being  connected  with  coal  districts  at  both  its^  extr^milieis ; 
on  the  NW .  with  a  coal  field  about  three  miles  long,  extendme 
from  the  vicinity  of  Opperode  eastward  toward-  Meisdorf/  and 
on  the  SW.  with  a  field  which,  commencing  in  the  territoi^  of 
StoUberg,  and  ranging  past  ONeustadt  to  the  NW.  of  Ihlefeld, 
extends  about  10  or  12  miles  in  length. 

The  exposed  breadth  of, the  old  red  sandstone  is  in  mostpatts 
inconsiderable,  being  soon  concealed  by  the.  succeeding  noi^tz 
formations ;  but  in  the  south-eastern  quarter,  where  it  throi^s 
out  an  arm  toward  Hornburg  on  the  SE,  a  distance  of  about  10 
or  12  miles,  it  acquires  in  its  widest  part  a  breadth  of  three  or 
four  miles,  forming  a  plateau  of  great  thickness  and  considerable 
elevation,  in  the  central  part  of  which  the  strata  are  nearly  hori- 
zontal, while  on  the  south-western  side  the  dip  is  SW^  10?  to 
15®,  at  the  south-eastern  extremity  a  few  degrees  to  the  E<or 
SE, ;  and  on  the  north-eastern  side,  12®  to  30®  to  the  NE,     ■: 

In  the  north-eastern  quarter,  near  Hettstadt,  the  old  red  sand- 
stone throws  out  another  arm,  extending  eastward  beyond  the 
banks  of  the  Saale  in  the  form  of  a  narrow  ridge,  about  14  miles 
in  length,  in  which  the  prevailing  dip  of  the  strata  on  the  south- 
ern side  is  to  the  S.  or  oW. ;  on  the  northern  to  the  NE. ;  and 
in  the  eastern  quarter  to  the  E.  At  this  extremity  it  is  found 
a^in  connected  with  and  supporting  a  coal  district  (vol.  iv;  p. 
191 — 198),  which,  as  far  as  exposed,  between  Kathau  and 
Lobegiin  on  the  N.  a^d  Diilau  and  Halle  on  the  S.,  is  about  12 
miles  long.  r. 

In  thus  following  the  circuitous  course  of  the  old  red  sand- 
stone, we  find  it  to  extend  through  a  range  of  about  60  miles,  to 
which,  if  we  add  the  coal  fields  at  its  north-western,  eastern^ 
and  south-western  extremities,  the  entire  range  of  the  carboni-^ 
ferous  series  may  be  said  to  be  between  80  and  90  miles.  >  Bfit 
if  we  consider  that  on  the  S.  of  the  general  range  are  to  be  fotmd 
several  isolated  hills  of  old  red  sandstone,  emerging  from  beneath 
the  newer  fioetz  formations,  e.  g*  in  the  Kiffhauser,  &c.  w«  may 
conclude  that  the  carboniferous  series  occupies  a  great  expanse 
also,  though  mostly  withdrawn  from  observation. 

Characters  of  the  Old  Red&uidstone  (vol.  ivi  p.  67-^119). — 
I  have  already  noticed  the  general  constituents'  tjf/thte  i^fii/^j 
and  transition  tracts  of  })ifi^  HeuitZ/; .  and.ia  teii;amiini ng  •  wei  JQ^oe* 
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'dients  of  the^old^r^d  itandstoh^y  we  shall  find  them  referable  to 

> ''the  detritus  of  thos€^  traets,  and  Vatying^  in  different  quarters.  The 

■  cement  which  combines  these  ingredients  is  usually  siliceoas/or 

onfindutated  sandy  ttnoaceous  clay ;  it  is  more  rarely  marly,  but 

^it  ccmtains  in -general  so  much  oxide  of  iron  as  to  take  abrown- 

ilsh^ed  colour;  whence,  as  Freiesleben  ol>serve8/the  name  of  the 

'  ^ock/  the  rot  he  todtHe^ende,  the  red  dead  her,  has  been  derived, 

'iithoagh  beds  of  greyish  and  whitish  colours  are  not  unfrcquent. 

The  sandstone  formation  itself  is  described  by  Freiesleten  as 

>  "consisting  of  coi7g/<w»erii^e,  breccia^  sandstone y  slaty  micaceous 

sMdstone^  indurated  slaty  clay,  and  clay  marl,  in  beds  frequently 

,1  ahematiug  with  each  other,  from  a  few  inches  to  several  ells, 

'and  even  fathoms,  in  thickness  ;  but^  generally  speaking,  they 

■ '  aie  from  two  to  four  feet  thick. 

.1  :>'«Die  conglomerate  usually  forms  thick  beds  in  alternation  with 
finer  grained  and  clayey  beds,  but  sometimes  appears  in.  the 
>^.4cr^  of  thin  layers  in  fine  grained  sandstone.    It  constitutes  the 
least  part  of  the  formation,  being  commonly  situated  in   the 
lower  region.    The  boulders  and  pebbles  vary  from  the  size  of 
'  one  foot  in  diameter  to  that  of  a  nut;  compacted  by  smaller 
•gnnned  ingredients  of  the  same  composition,  with  brownish-red 
ironshot  indurated  sandy  or  marly  clay,  which  is  more  rarely  of 
«a  white  cast  and  calcareous  quality.    The  rounded  and  angular 
<  .jittgtnents  noticed  by  Freiesleben  are  claysiate,  talcslute,  mhty 
:  slafe,  fydian  stone,  greywacke,  gneiss,  trap,  porphyry,  quartz, 
homstone,  jasper,  and  a^ate,  with  disintegrated  felspar,  grains 
•of  qoartz,  and  mica,  differently  assembled  in  different  parts  of 
^e  ranse;  for  the  minute  detail  of  which,  as  well  as  of  the  fol- 
lowing beds,  I  must  refer  to  the  copious  work  of  that  author.* 

The  breccias  and  sandstones  exceed  in  m&3S  the  conglomerate, 
;  and  extend  to  a  greater  distance  from  the  fundamental  rock.    A 
:  xommon  form  of  the  fine  grained  breccia  is  that  of  angular  grains 
' of  quartz,  with  single  pebbles    of  quartz  and  hornstone,  aind 
i.xmmerous  small  fragments  of  yellowtsh-white  decomposed  fel- 
-spar,  and  scales  of  mica ;  sometimes  also  including  single  frag- 
ments   of  ironshot  claysiate,  or    talcslate,  the    whole  being 
ioombioed  by  a  brownish-red  sandy  cement.     Sometimes  also 
•fimaU  grains  of  reddish-white  decomposed  felspar  predominate, 
rvrfaic^i  with  srains  of  quartz,  are  imbedded  in  a  sandy  clayey 
jdaty  base  of  a  dark  cherry-red  colour.    The  small  and  fine 
.  gtained  sandstones  often  appear  of  a  homogeneous  character,  and 
•either  granular  or  slaty,  brownish-red  or  grey,  more  rarely  white, 
jKMDetimes  also  alternately  striped  red,  grey,  and  white,  or  with 
a  reddish-grey  or  bluish  base,  containing  white  spots.    In  the 
most  uniform  sandstone  appear  occasionally  streaks  or  layerit  of 

...   *.  In  this  compotitiion  of  the  eongbmente)  we  peteeive  a  dote  analogy  to  that  of 
VOBie  parti  of  Irtund  noticed  by  the  wnter  of  thia  aiiide,  e.  g.  adjoiniQg  Waterford 
^Itartouifc  (OeoLTrani.  Vol.  y.)    Some  of  the  oongloaimtiei  alao  doidcif  T«ieR{^  ^^^ 
«rflM  Ud«A  mOmom/drTdrtwoHh  and  HiUmry  HeaiCh,  \nOVsaG«ita9cAu!i!%. 


86  Mr.  Weaver's  Geohgical  RemarkB.  [AM. 

eoarser  gained ,  or  of  conglomerate,  arranged  at  certain  dis- 
tances in  parallel  order.  The  fine-grained  sandstones  yield 
large  flagstones. 

The  fine-grained  clayey  sandstone  passes  into  slaty  micaceous 
sandstone  of  different  degrees  of  firnmess,  containing  nnmeroiB 
scales  of  white  mica.  It  passes  also  gradually  into  indurated 
clayy  which  is  mostly  slaty,  and  either  pure,  or  sandy  and  firm, 
and  of  red,  green,  or  grey  colours ;  the  substance  being  gene- 
rally intimately  mixed  with  minute  scales  of  mica.  Bed»  of  this 
clay,  which  are  often  of  the  nature  of  c/oy  mar/,  and  occasionally 
contain  lighter-coloured  portions  of  a  calcareous  quality,  juee 
frequent  in  the  old  red  sandstone  of  Mansfeld.  > 

The  clay  and  clay  marl  are  found  likewise  in  thin  layers 
between  tne  sandstone  beds,  of  red,  grey,  green,  and  blue 
colours,  and  sometimes  also  included  in  tnem  in  the  form  of 
iovoidal  or  flattened  elliptical  nodules,  then  resembling,  as 
Freiesleben  observes,  the  clay  galls  of  the  new  red  sandstone 
formation. 

Beside  the  colouring  matter  of  the  old  red  sandstone  derived 
from  oxide  of  iron,  diffused  through  its  substance,  browb  and 
red  iron  ochres  are.  occasionally  found  in  it  in  spots,  round  por- 
tions, and  thin  streaks.* 

Grains,  slight  layers,  and  indeterminate  portions  of  compact, 
scaly,  and  ochraceous  red  iron  ore,  have  also  been  met  with; 
and  near  Mansfeld,  Freiesleben  noticed  in  the  sandstone  ajfoy- 
pact  red  iron  stone  in  the  form  of  the  stems  of  reeds. 

Associations  of  the  Old  Red  Sandstone. — a;  Coal ;  &•  lime- 
stone ;  c.  porphyry  and  amygdaloid ;  d.  coal  fields. 

a,  CoaL — Near  Grillenberg,  in  Sangerhausen,  a  slight  coaly 
seam,  from  a  half  to  dne  and  a  half  inch  thick,  has  been  found  in 
the  old  red  sandstone ;  and  a  somewhat  similar  appearance  is 
said  to  have  occurred  near  Mbllendorf,  in  Mansfeld.f 

b.  Limestone, — Of  the  occurrence  of  this  mineral  in  subordi- 
nate beds  in  the  old  red  sandstone,  the  following  instances  are 
given :  near  Cressfeld,  a  bed  of  compact,  splintery,  and  partly 
foliated  granular  limestone,  of  greyish  colours,  with  interspersed 
laminae  of  white  calcareous  spar :  at  Vatterode,  Wimmelrode, 
and  Mollendorf,  a  bed,  eight  to  ten  feet  thick,  of  compacttee 
splintery  limestone,  of  brownish-red,  greenish,  and  reddish-grey 
colours,  with  disseminated  spots  of  calcareous  spar,  and  veins 
of  the  same  substance  ;  it  was  formerly  wrought  for  marble,  and 
sent  to  Berlin :  near  Rothenburg  on  the  Saale,  Umestone  dis- 
posed in  the  sandstone  in  thin  beds,  of  a  red  or  Itght-grey 
colour,  minutely  granular  or  compact,  and  containing  terbraiti»» 

*  The  preceding  general  description  of  the  sandstone,  slaty  sandstone,  cla)r,  and 
clay  marl  beds  of  Mansfeld,  with  nodules  also  resembling  clay  galls,  might  «faii06t' 
oenre  wmd  fot  word,  fat  thatof  the:  old  xed  sandstone  cm  the  banks  of  the  SetKoni^  m 
Gloucestershire,  as  wdl  as  in  many  respects  for  that  of  Tartworth  and  MiUyiuy  Hntlv. 

f  A  paralld  instance,  of  the  casual  occurrence  of  imperfect  ooal  in  l2ie  M  nd  iaiiA-' 
si0ne  way  also  be  found  in  England,  e.  g.  in  Poctiahead  Pointy  near  BnatoL 
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lites  and^iBciteB;  while  a  little  fortfaer  60Dlb«  Ffaieslebeia^was 
assured,  after  he  had  lelTt  the  country,  that  the  sandstone  c(ni» 
tains  also  beds  of  oolitic  limestone^  where  it  underlies  the 
Wettin  ooal  field ;  for  the  truth  of  this,  however,  the  author  doe» 
not  aetuallv  vouch. 

c.  Porphyry  mid  Amygdalotd.-^Porfihyty  occurs  in  great 
Ipng  masses,  of  an  indeterminate  form,  in  the  old  red  sandstone, 
on  we  SE«  bank  of  the  Wipper  between  Hettsiadt  and  Burgbr- 
ner,  its  immediate  cover  being  coarse  sandstone  conglomerate* 
It  is  traversed  by  innumerable  Bmall  veins  of  calcareous  spar. 

Not  far  from  hence  porphyry  becomes  again  visible  near 
Meisbei^,  forming  difis,  protruding  56  to  70  feet  high  from 
amidst  the  old  red  sandstone.  It  is  partly  amygdaloidal,  and 
reposes  immediately  on  coarse  siliceous  conglomerate. 

It  re*appears  in  a  similar  manner  between  Hettstadt  andGerb* 
atadt;  and  porphyry  has  also  been  traversed  under  the  same 
circumstances  by  the  adit  level  of  the  mine  Johann  Friedrich. 

The  old  red  sandstone,  when  adjacent  to  porphyry*  acquires 
not  unfrequently  a  porphyritic  aspect. 

d.  Coal  Fields, 

1.  The  North  Western  (vol.  iv.  p.227— 237).— On  this  Freies- 
leben  remarks,  '^  It  is  quite  certain  that  the  coal  which  occurs 
near  Opperode,  in  the  Principality  of  Anhait-Bernburg,  lies  ia 
the  rothe  todtliegende.''  In  proceeding  from  the  vicinity  of 
Opperode  on  the  N.  toward  the  transition  tract  on  the  S.,  the 
beds  succeed  each  other  in  the  following  descending  order : 

1.  Brownish-red,  ironshot,  fine-grained,  rathe  todtliegende, 
with  occasional  larger  grains  of  quartz,  clay  slate,  and  flintr 
al&te ;  regularly  stratified,  strata  1  to  1^  inch  thick,  dipping  16^ 
to  the  NW.  and  afifbrding  excellent  building  stone,  7  fathoms  to 
9  fisthoms  2  feet  thick. 

2.  Cong/omer«^e,  of  unequal  grain,  iron-shot,  some  of  the  pdb* 
bles  of  quartz  and  slate  being  8  and  9  inches  in  diameter ;  82 
inches  thick. 

3.  Sandstone^  same  as  No.  1,  alternating  with  thin  layers  of 
leddish-grey  marly  rock  ;  35  fathoms  thicks 

4.  Slate  clay,  bluish-grey,  and  sandy,  with  numerous  impr^s* 
«aona  of  vegetables ;  5  fathoms  6  feet  thick. 

V  6.  Roof  shale  f  bituminous;  1  to  2  feet. 
'6.  Coal;  2  feet. 

7.  Floor  shale  f  resembling  that  of  the  roof;  3^  feet. 

8.  Conglomerate,  veiy  coarse  grained ;  4  fathoms  4  feet^ 

9.  A  second  seam  of  coal,  but  not  worth  working. 

10.  Bhte  rock,  resembling  No.  4. 

11.  Conglomerate,  coarse-grained,  being  the  lowest  of  tha 
sened.  ■  .     - 

'  l^e^upper  coal  seam  dtps  pretty  rapidly  near  the  surface,  but 
in  descending,  itittaintains  a  general  inclination  of  16^  to  20^, 


'  seldom  formiilg  troughs  or  sadcfles.    The  coal  fieM  is  subject  ta 

■  fiiults* 

2.  TTie  Eastern  or  Petersberg  tract.  -,-^ 

a.  The  Weitin  Collieries  (vol  iv.  p-  237— 260).— These  coBie- 
ries,  which  are  distinguished  into  the  lower  or  Wettin,  and  Ae 
tipper  or  Schachtberg  fields,  are  generally  relieved  by  an  adit 
level  between  four  and  five  mites  ia  length,  which  attains  a  ^epth 
of  about  45  fathoms  from  the  surface.  The  bedb  of  the  two 
fields  are  very  different  in  different  places.  The  following  is 
said  to  be  the  general  arrangement  in  the  lower  field :  • 

1.  Vegetable  soil  and  loam ;  2  fathoms  2  feet  thick. 

2.  Sandstone,  white,  micaceous ;  1  fathom  3  feet  6  inchdit. 

3.  Clay  marly  rock,  brown ;  7  fathoms.  > 

4.  Ditto  blue;  1  fathom  6 feet  thick. 

5.  Slaty  sandstone,  bluish-grey,  micaceous  ;  1  fathom  1  foot. 

6.  Coat,  upper  seam ;  6  feet  2  inches. 

7.  Grey  sandy  clayey  rocb;  3  fathoms  3  feet. 

8.  Coarse  sandstone  ;  3  fathoms  3  feet. 

9.  Blue  slaty  rock;  21  to  62  inches. 

10.  Coal,  middle  seam  ;  8  inches. 

11.  Grey  sandstone  ;  3  feet  6  inches. 

12.  Sandy  clay  ;  1  fathom  1  foot. 

13.  Blue  slate  clay  with  numerous  impressions  of  fernig^  feeds, 

&c. ;  6  feet  three  inches. 

14.  Coal,  lower  seam ;  10  inches. 

15.  Grey  sandstone ;  11  fathoms  4  feet. 

16.  Rot  he  todtliegende. 

But  considerable  variations  are  to  be  found  in  several  parts*  of 
the  fields  :  thus,  instead  of  the  slaty  sandstone.  No.  6,  the  imme- 
-diate  rOof  of  the  upper  coal  seam  consists  not  unfrequently  of  a 
bed  of  coarse  conglomerate,  2  fathoms  2  feet  thick,  contai&ing 
boulders  of  porphyry  of  the  size  of  the  head,  and  even  larger. 
The  roof  of  the  coal  seams  is  also  often  of  a  calcareous  nat«ure, 
consisting  of  sandstone  combined  by  carbonate  of  lime>  in  which 
pure  limestone  occasionally  appears,  and  generally  in  the  foirm 
of  geodes.  The  middle  and  lower  seams,  which  are  commonly 
-between  two  and  three  fathoms  asunder,  sometimes  approach 
within  10  inches  of  each  other,  coalesce,  and  bear  gOod  coal  of 
considerable  thickness.  The  coal  seams  are  in  some  j^bttes 
greatly  enlarged;  in  others  closely  compressed,  so  that  they 
almost  disappear.    This  is  the  case  with  the  upper  seam>  Which 

Gradually  closes  and  terminates  both  in  the  line  of  range  and  of 
ip.  ■'-[      !: 

The  coal  seams  of  the  Wettin  district  in  general  are  relMlrk- 
lable  for  the  great  variableness  of  position,  to  which  they  are '6«b» 
ject  within  short  distances,  presenting  a  continued  sucieessioVi'  of 
troughs,  saddles,  and  serpentine  curvattires,  in  which  tiie  aingles 
of  incHhation  vary  fVom  70^  or  80®  to  the  horizontal.   ^-  •-.  ^f^ 
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M  .  Oa-=tii6  WeUiiii)QO^;  field,  Ft^ealeben  obsenv^s,  that  ^'  it  ia 
imbedded  in  the  rothe  todtliegende,  being  both  covered  by,  and 
reposiDg  on,  rothe  todtliegende.''  The  coal  has  been  pursued 
for.  70  fathoms  beneath  porphyry,  and  this  porphyry  is  also 
proved  to  lie  in  the  rothe  todtliegende,  not  only  oy  a  distinct 

'^raduaittoDt  from  the  one  rock  into  the  other,  but  by  the  former 

, !  appearing  in  separate  beds  in  the  latter. 
«.     o.  The  Lobegiitt  Collieries  (vol.  iv,  p.  260 — ^264).*-*Tlie8e  are 

'  situated  among  hilUt  of  porphyry^  occupying  hollows  and  dells^  and 
apparently  forming  a  mantle  round  porphyry.  Hence  no  gene- 
ral range  or  dip  can  be  given ;  the  latter  is  often  at  a  high  angle^ 
from  60^  to  .80^.  It  is  stated  that,  wherever  accurate  observa- 
tions have  been  made  in  these  collieries,  the  porphyry  has 
always  been  found  subjacent  to  the  coal  field,    llie  coal  beds 

.  here,  as  far  as  sunk  into,  consist  as  under : 

1.  Vegetable  soil,  with  sand  and  conglomerate,  21  inchea 

thick. 

2.  Clay  marl  varying  from  21  to  32  inches. 

3.  Conglomerate,  7  to  21  feet. 

4.  Coal  smut,  3  to  6  inches. 

5.  Blue  clayey  rock,  becoming  gradually  thicker  in  descend* 

ing,  21  inches  to  14  fathoms. 
^    6.  Coal,  7  feet  to  9  feet  8  inches. 

7.  Blue  clayey  rock,  21  inches  to  14  feet. 

8.  Blue  sandy  rock,  beyond  which  the  works  had  not  ex-- 
tended. 

The  coal  seam  is  divided  into  three  beds  by  two  intervening 

layers  of  shale,  one  of  which  is  10  inches,  and  the  other  fronv 

i&  to  10  inches  in  thickness.    In  another  part  of  the  field,  a 

.  aeetond  seam  of  coal  has  been  met  with,  from  21  to  32  inchea 

r-  c.  At  Kathau  the  coal  sandstone  is  found  supporting  porphyry 

0a  ita  southern  side  in  a  distinct  manner  (vol.  iv.  p.  118).    At 

■■i  Gerwitz,  a  small  coal  trough  reposes  on  porphyry;  and  between 

ijfialle  and  Giebichenstein  the  coal  is  imbedded  in  porphory« 

^ilYoLiv.  p.293.) 

•  i  ,1 ,4i  Beside  tJiese  facts,  Schulze  states  in  his  map,  appended  to 

'■,  fjreiesleben's  work^  that  the  coal  at  Raunitz  reposes  on  porphyiry, 
;  -mldle  to  the  E.  of  Brachwitz,  it  appears  to  underlie  porphyry. 
V  :r  Now,  combining  these  observations,  it  is  perfectly  clear  that 

im  the  c.(^  tract  of  the  Petersberg,  between  Halle  on  the  S.  and 

.^iKathau^on  the  N.,  the  coal  formation  alternates  with  pornhyiy ;. 

and  yet  it  is  stated  (*'  Outlines,*'  p.  469),  that  these  porptiyries,. 

-:.;iU)»s.HCQi;uief^ted  with  the. rothe  todtliegende,  belong  to  the  satne 

,,4^rsL  ^  the  pew  r^  conglomerate  or  sandstone^  of  EnglaniJ ;  ppsi- 
h/lAQQii^  quite  irr^concileable  with  each  oth^r. 
■^A:^3^  Mer  Saufh   Western  Coal.  JftVW,— After  th^    detail  i^to 
which  \9e)^yp  enured,  it  may  be  Bu^cient  to  Qbserye  thajt  in 
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this  district  poiphyiy  and  trap  are  abo  found  in  associationirith 
the  coal  formation,  and  that  the  same  constractidn  ^plieaheie 
as  in  the  Petersberg  tract 

If  now  called  upon  to  draw  a  parallel  between  this  carbonife* 
rous  series  and  any  of  the  British,  I  should  say  that  here. w  a 
general  tract  of  old  red  sandstone,  supporting  on  its  <  eastern 
confines  a  coal  district,  which  in  many  respects  agrees  wtth. 
some  of  those  of  the  Scotch  great  coal  tract ;  while  in  the  north-  • 
western  and  south-western  quarters,  the  coal  fields  there  appear 
to  repose  either  immediately  on  transition  rocks,  or  parUy  «n 
these,  and  partly  on  old  red  sandstone,  corresponding  in  this 
Tespect  with  some  of  the  coal  tracts  in  Shropshire,  as  well  a^-in 
the  circumstance  of  the  absence  of  the  carboniferous  limestotier 
I  do  not  perceive  any  ground  that  can  be  laid  for  considering,  as 
it  has  been  suggested,  this  range  of  sandstone  as  the  millstone- 
grit  and  shale^  (namely,  the  sandstone  and  shale  interposisd  in 
some  tracts  between  the  carboniferous  limestone  and  tiie*  great 
coal  formation,  properly  so  called),  unless  it  could  be  shown  to 
be  divested  of  all  those  general  characters  of  the  fundamental 
portion  of  the  old  red  sandstone,  which  it  in  fact  so  strikingly 
displays.  On  the  other  hand,  the  absence  of  the  miUstone-^t 
and  shale  in  Mansfeld  andThuringia  is  no  greater  anomaly- there 
than  it  is  elsewhere,  e.  g.  in  Cumberland,  in  most  parts  of  §hrop> 
shire,  in  Ireland,  and  in  the  great  coal  tract  of  Scotland*  'Norhs 
it  a  greater  anomaly  that  there  but  few  beds  of  carboniferous 
limestone  occur,  since  in  some  parts  of  our  own  island  they  ate 
wanting  altogether,  e.  g.  in  Shropshire.  But  this  is  not  the 
whole  of  the  question.  What  are  we,  strictly  speaking,  to 
understand  by  the  term  old  red  sandstone  ?  I  presume  no  one  in 
the  present  day  would  confine  it  exclusively  to  the  mere  funda^ 
mental  bed  of  the  carboniferous  series.  This  would  be  as  eon* 
tracted  a  view,  as  if,  in  the  case  of  gneiss  alternating  with  beds 
of  primary  limestone,  we  were  to  restrict  the  use  of  that  word 
to  the  lowest  bed  of  gneiss.  In  the  case  then  of  the  -old  sand-- 
atone  alternating  witn  limestone,  where  is  the  line  to  be  drawn? 
Is  it  to  be  extended  to  the  confines  of  the  great  coal  formatiM» 
that  is,  when  the  latter  is  distinct?  But  who  will  separate  one 
from  the  other,  when,  as  in  many  ciases  in  Scotland,  the  aand^ 
stone,  the  limestone,  and  the  coal,  are  repeatedly  interstratified 
with  each  other  ?  Were  we  indeed  to  take  a  lai^e  view  of  the 
subject,  and  to  call  the  British  carboniferous  series  the  old  or 
first  great  sandstone,  formation  or  group,  this  expression  wotdd 
be  quite  equivalent  to  that  of  the  rothe  todtliegende,  or  ftmt 
floetz  sandstone,  formation  of  Germany.  In  both  countries,  the 
subject  matter  is  the  same>  though,  from  the  fuHer  display  of  the 
aeriesin  the  British  Isles,  the  mode  of  considering  ana  express 
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Ing  it  haa  been  somewhat  different.  In  making  tiiis  alliMiony 
however,  I  am  far  from  meaning  to  deny  that  the  fourfold  divi*> 
sion  into  the  fundamental  old  red  sandstone,  carboniferous  lime«- 
stone,  millstone-grit  and  shale,  and  coal  formation,  is  veiy 
descriptive,  wherever  appUcable,  since  it  enables  us  to  consider 
distinctly  the  several  links  of  a  chain^  which  constitute  in  them- 
selves a  complete  system  of  one  great  era ;  but  this  division 
cannot  always  be  strictly  made,  e.  g.  in  most  parts  of  the  Scotoii 
great  coal  tract. 


After  the  full  consideration  given  to  the  rothe todtliegende  forttw 
ation,  extending  from  the  Hartz  beyond  the  banks  oftheSaale^ihat 
of  the  Forest  of  Thuringia  may  be  disposed  of  in  few  wordsf* 
The  old  red  sandstone  is  there  found  in  great  force,  frequently 
alternating  with  porphyry  and  trap  (e.  g.  vol.  iv.  p.  107 — 116;, 
reposing  principally  on  primary  rocks,  and  clearly  showing  l^ 
its  composition^  like  that  of  Mansfeld  &c.,  that  it  originated  from 
their -detritus  (vol.  iv.  p.  67 — ^99.)  The  coaly  shale  and  coal 
formation,  connected  with  the  old  red  sandstone,  is  unequally 
distributed,  being  also  occasionally  associated  with  limestone 
and  porphyry,  and  coming  in  the  coui-se  of  its  extent  not  unfre^ 
qeently  in  contact  with  primary  tracts,  the  coal  field  reposing  in 
some  instances  upon  granite  (e.  g.  vol.iv.  p.  167,  168). 

I  will  now  consider  the  red  sandstone  formation  described  by 
Von  Raumer.   But  previously  let  me  observe  that,  as  the  princv- 

El  object  of  that  author's  researches  was  to  ascertain  the  grand 
itures  and  relations  of  the  country,  we  are  not  to  expect  that 
sreat  precision,  or  minute  detail,  that  are  so  generally  observable 
m  the  works  of  Freiesleben.  Still,  however,  the  leading  facta 
can  hardly  admit  of  dispute.  For  the  general  positions,  I  refer 
to  the  Annals  of  Philosophy  for  Oct.  1821,  p.  248—250. 

The  red  sandstone  formation  which  occupies  so  large  ail 
expanse  on  the  southern  side  of  the  Riesengebirge,  extending 
W;  from  Schatzlar,  appears  to  be  destitute  of  coal.  It  dips  »I 
Bat  proceeding  eastward  from  that  town,  it  is  found  connected 
with  an  extensive  coal  field,  sandstone  conglomerate  forming 
throij^hout  the  great  basis,  the  character  of  which  varies, 
according  to  that  of  the  adjacent  primary  or  transition  ti-aeta 
upon  which  it  reposes,  enveloping  pebbles  and  fragments  of 
gneiss,  micaslate,  granite,  hornblende  slate,  clayslate,  quartz^ 
sc.  (Von  Buch,:Geog.  Beob.  vol.  i.  p.  85 — 93 ;  Von  Raumer,  p. 
92.)  The  carboniferous  series  ranges  along  the  south-western 
side  of  the  Eulensebirge  toward  Olatz,  a  distance  of  about  35 
nales.  Having  given  a  summary  of  its  general  relations  in  the 
wotk  referred  to  above,  it  may  be  sufficient  to  add  in  this  place 
a  few  remarks  on  the  general  disposition  of  the  tract  •■  * 

This  carboniferous  B&tie^  is  aJmost  entirely  ONeA'^di  ^tl  \V& 
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eouth-weatem;  side  by  the  quaderaandBtone.  focdaatxonit  modi 

ijojther  quarterB>  its  line  of  contacti  with  older  rocks  may  be.iitil- 

iawed,  from  which. ii  ap{>ear9  throoghout  to/.coAforni  to^tkfir 

flinuositiesy  wiUx  a  dip  corresponding.    .Thus  on  th&  KWwiiiu 

feneraUy  indined  toward  the  SE.  or  &;  on  the  N£.  to  [the  &W. 
ut  on  the  SE.  occupying  in  that  quarter  three  inletfii^  dr>teFi 
as  it  were,  the  dip  is  successively  directed  to  every  point  :iif*toe 
"^compass  except  the  E.    Again^  on.  the  SW.  near  ^Sohiesisoh 
.  Albendorfy  on  the  confines  of  the  quadersahdstone,  the  dipiivjto 
the  ENE. ;  while  beyond  the  quadersandstone  on  the  SW^wheie 
the  coal  re-appears  at  Straussensee^  the  dip  is  NNE.,  adispositiai 
..probably  arising  from  the  adjacent  primary  tract.  .  -T^e  vgjcperfii 
arrangement  of  the  beds,  therefore^  indicates  tfaeform  of  a/grtiit 
trough,  at  least  in  the  south-eastern  quarter;  but  th^  interAkl 
li^iructure  of  the  field  is  rendered  very  intricate-  and  €oax{^ 
from  the  interposition  of  isolated  ranges  and  masses. of!  poc|>Iiyqr 
and  trap,  which  have  a  sensible  influence  on  the  stratification  m 
the  country.    The  map  of  the  environs  of  Waldenbur^,  founded 
on  actual  survey,  is  an  evidence  of  this  fact.   Similar  indications 
iqppear  in  the  south-eastern  part  of  the  tract,  and^eno^'J'the 
course  of  the  coal  and  concomitant  beds  becomes  fre<|aeyttttf 
carve  linear,  dipping  at  angles  varying  from  '80^. to  15?.,  i.iSk^t 
.the  seams  of  coal  are  extremely  numerous,  cmd  that  theretis  an 
:  interstratification  of  the  whole  series  of  beds  connected.  wiUi^)tbe 
coal,  may  be  fully  inferred  by  combining  the  observations  of^.Vto 
Raumer  with  those  of  Von  Buch.    The  latter  states  thatdif  pe 
traverse  the  outcrops  of  the  strata  from  Furstenstein  to  v  Alheft- 
dorf,  we  shall  fall  short  rather  than  exceed  the  number,  if  we 
reckon  the  beds  of  the  carboniferous  series  at  500 ;   that  is, 
-vrithout  including  the  innumerable  beds  that  extend  but  a,l^lori 
way,  edge  out,  and  are  lost  among  the  others  (Geog.  BeobvKoila. 
p,  101 — 103).    The  number  of  beds  of  limestone  in:the  Iseries 
appears  not  to  be  ascertained,  for  though  limestone  has  btfjn 
.noticed  in  22  places,  several  of  these  spots  seem  to  be* situated 
on  tlie  line  of  bearing  of  the  same  stratum.    It  wouldlre^niie 
laborious  and  expensive  research  before  a  correct  mapijitrtth 
corresponding  sections,  of  this  coal  tract  could  be  constmstoi; 
and  the  sections  of  Von  Raumer  can  only  be  considered  as  ^UUtf- 
trative  diagrams,  tending  to  convey  a  general  idea. of  tibe'arda* 
tive  position  of  the  carboniferous  series  itself,  without  pretending 
to  give  a  detailed  view  of  its  internal  conformation.  ^  IlieTe^ 
sandstone  and  porphyry  adverted  to,  as  if  covering  this.  co4l  dia- 
,trict  (<<  Outlines,"  p.  470),  form  in  fact  a  part. of  the  geaanti 

WrieS.  ^  .     .         .     :  .   i   !::;.•; 

The  structure  of  this  tract  seems  very  analogous  to  tba,t:<>ifsthe 
Scotch  great  coal  field.  Many  of  its  features  correspond  jdbo 
with  those  of  the  coal  tract  of  the  Petersberg,  on  die  banks  of 
the  Saale.  •  •  '    * 

The  red  sandstone  formation  situated  to  Uie  nprth  of  Uie'Iti^ 
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i.sengebirgemigesy  as  fitr  as  noticed  by  Von  Raiim^>  for  a'dis* 
teince  Q€aboBt40  miles/ from  Walkersdorf^  between  Leiuban  and 
Jtanzlau  on*  the  >NW.^  to  beyond  Bolkenhayn  on  the  SE.^  where  it 

'  tenninaies;  It  appears  disposed  in  the  form  of  a  trough  m  a  pri- 
fnary  slaty  tract/ by  which  it  is  encompassed  on  every  side, 
'ttBcept  on  the  greater  part  of  the  northern,  where  it  is  overiaid 
by  the  qvadersandstoM  formation.    The  dip  appears  to  conform 

>  to  the  iodentations  of  this  trough,  at  angles  Tai^'ing  between  9^ 
.«Bd  60^.  -The  predominant  rock  is  the  red  sandstone,  but  beds 
of  oompact  limestone^  of  reddish  and  yellowish-grey  colours,  are 
aatonnrequent  in'it.  The  sandstone  alternates  also  with  felspar 
pondiyryy  -  claystone  porphyry,  basaltic  trap,  and  amygdaloid. 
Onfy  one  slight  trace  of  coal  has  been  observed  in  it,  and  Von 

r  .Battiner,  in  his  general  view  of  this  tract,  no  where  remarked  nnj 
organic  remains*  It  is  referred  by  Von  Buch  to  the  old  fM 
faandstone  formation  (Geog.  Beob.  vol.  i.  p,  77,  78). 


Tlie  preceding  statements  have,  I  trust,  proved ;  1.  The  ideii-> 
tity  of  the  old  red  sandstone  of  Werner,  and  that  of  the  British 
Mes ;  2.  That  the  rothe  todtliegende  formation  of  that  naturalist 
'is  the  representative  of  the  carboniferous  series ;  and  3.  That  in 
the  details  of  that  series  in  Qermany,  we  perceive  the  occasional 
<  absence  of  a  particular  member,  and  various  states  of  associatiofi, 
in  the  same  manner  as  they  are  to  be  found  in  Britain,  but  no  in- 
«i0r9ia/t  of  the  general  order. 

Tliese  positions  being  thus  established,  in  what  sense  can  the 
rothe  todtUegende  be  said  to  be  the  same  as  the  new  conglome- 
cate  ?  I  do  not  know  any,  except  by  a  misapplication  of  terms. 
The  weissliegende  of  Uermany,  which  in  all  its  relations  of 
•  position,  composition,  and  association,  perfectly  corresponds 
with  the  new  conglomerate,  has  been  repeatedly  called  rothe 
todtliegende  by  Voigt  and  other  writers,  down  to  the  latest 

Cried,  who,  considering  it  as  the  uppermost  bed  of  that  series, 
ive,'  without  due  attention  to  their  different  characteristics, 
<>onfoimded  the  two  together.  This  fact  is  insisted  on  by  Freies* 
leben,  to  whom  we  owe  the  clear  exposition  of  this  error  (vol.  iiL 
p.  239)* ;  an  error  that  might  readily  be  committed  in  the  Forettt 
of  Hturingia  in  particular,  where  the  new  conglomerate  (the 
^weissliegende  of  Freiesleben)  is  mostly  of  a  siliceous  characf^ 
and  reddish  hue,  nearly  resembling  in  aspect  the  rothe  todtli^ 
igende ;  and  as  the  latter  is  there  in  frequent  association  with  trstjp 
'and  ^rphyry^  andcommonly  supports  the  new  oongiotnerat^,  the 

i.-.-  ij:^   ..:..:■>.■...  •      •  .......        '      .    .  ■ .  i  ^-.w 

*  A  gomewhat  similar  error  prevailed  in  England  at  no  distant  period^ ;  fprp^oiof iff 
nrlufih  it  mar  be.Quffirient  to  refer  to  Townsend's  work,  ,^<  T)^^  jCbarapte]^  f^iSdrnM^^f^ 
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two  formationB  might  easily  be  mistaken  for  each  othor^  when  not- 
duly  observing  their  respective  boundaries ;  and  the  infeience. 
then  be  drawn  that  the  new  conglomerate  is  also  associated  with 
porphyry  and  trap.  Now  in  adverting  to  the  Forest  of  Thurin- 
gia,  it  is  stated,  ("  Outlines/'  p,  316,)  ''here  we  may  observe,  at 
top  a  shell  limestone,  answering  to  our  lias  ;  then  red  marie  and. 
gypsum;  the  calcareous  beds  associated  with  the  cupriferous 
mail  slate ;  and  a^  bottom  the  rothe  todte/'  (See  also  p.  3 13.) 
IjkuX  this  so-called  rothe  todte  at  the  bottom  of  the  cupriferous 
marl  slate,  is  assuredly  the  weissliegende  of  Freiesleben;  thatia, 
t)ie  new  conglomerate,  beneath  which  is  to  be  found  the  true 
rothe  todtliegende  in  association  with  trap  and  porphyry. 

.  Here  then  we  have  a  formation  which,  as  the  first  member  of 
a  new  series,  covering  the  carboniferous  series,  and  extending 
beyond  it  to  the  transition  series,  and  even  to  the  primary,  distin- 
guished by  gypsum  as  its  occasional  companion,  beside  other 
characters  (which  I  have  detailed  in  the  Annals  of  Philosophy ^ 
Nov.  1821,  p.  255 — 257),  leave  no  room  to  doubt  its  identity 
with  the  new  red  conglomerate  of  England. 

.  Again,  with  respect  to  the  supposed  alliance  of  the  new  con- 
glomerate with  porphyry  and  trap,  1  confess  I  do  not  know  an 
instance  of  the  kind  m  Germany ;  and  Freiesleben  is  perfectly  silent 
upon  any  such  occurrence.  Of  its  existence  in  England,,  only  one 
example  is  given,  and  that  is  admitted  to  be  of  a  problematical 
character.  I  have  suggested  that  the  amygdaloidal  trap  in  the 
neighbourhood  of  Exeter  might  possibly  be  connected  with  the 
transition  tract  of  that  country :  this  seems  to  be  denied.  Yet^ 
as  presenting  some  ground  for  the  suggestion,  I  must  remaric 
that  the  very  able  and  luminous  view  ot  Cornwall,  Devon,  and 
Somerset,  taken  by  Prof.  Sedgwick,  in  the  first  volume  of  the  Cam- 
bridge Phil.  Trans.,  has  clearly  shown  that  red  transition  conglo- 
merate and  sandstone  occur  at  least  in  Somersetshire  ;  to  which 
I  may  add  that  transition  red  sandstone  is  of  common  occurrence 
in  Gloucestershire  and  Herefordshire,  being  in  the  former  county 
in  direct  association  with  amygdaloidal  trap,  which  has  sometimes 
also  a  porphyritic  aspect,  including  acicular  crystals  of  glassy  fel- 
spar. If,  however,  the  conglomerate  and  sandstone  in  question 
be  not  transition,  I  then  venture  to  inquire  whether  it  may  not 
be  the  first  floetz  or  old  red  sandstone  ?  Of  the  existence  of  the 
latter  in  Somerset,  I  was  assured  three  years  since  by  the 
researches  of  my  friend^  the  Rev.  Dr.  Cooke,  who  found^it  sup- 
porting the  carboniferous  limestone  of  Cannington  Park ;  a  view 
now  apparently  confirmed  by  the  high  authority  of  Mr.  Cony- 
beare.  In  support  of  either  suggestion,  it  may  also  be  stated  that 
no  writer  appears  to  have  observed  any  gypsum  in  the  sandstone 
said  to  be  associated  with  the  trap,  while  it  is  not  uncommon  in 
the  extensive  tracts  of  the  new  red  sandstone  of  that  part  of  the 
kingdom,  e.  g.  in  Devon,  at  Budleigh  Salterton  near  Teignmouth, 
at  Sldmouth,and  on Blackdown,  and  again  more  N. inSomerset 
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a<yaceat  to. the  Quantock  Hilk.  I  may  hei:e  incideatally  observe- 
that  .both  iu  Beyon  and  the  SW.  of  Somerset,  the  magnesiaoi 
limestone  formation,  properly  speaking,  appears  to  be  wanting,  ia 
the  regular  order  of  succession,  between  the  new  or  calcareoua' 
CQnglomerate  and  the  new  red  sandstone. 

Having  thus  entered  my  decided  protest  against  considering; 
i]ip  new  red  conglomerate  of  England,  and  the  rothe  todtliegen^o^ 
of  Werner,  as  equivalent  terms,  I  now  proceed  to  perforo^  a 
sijuUar  task  ij^  respect  of  the  old  red  sandstone  and  carbonife* 
roqs  limestone  of  England  ;  the  former  of  which^,  it  is  said,^  is  a- 
variety  of  the  greywacke  of  Werner,  and  the  latter  his  traositioa 
limestone ;  and  upon  this  view,  «the  charge  is  raised  that  the 
Weriterians  have  confounded  the  carboniferous  series  witii,  tha 
transition.    Is  this  charge  just? 

In  the  Netherlands  me  two  series  certainly  have  been  con«» 
founded  together ;  but  by  whom  primarily  ?  by  French  writers 
on  that  tract,  e.  g.  Oraahus  d'Halloy  and  M.  Clere,  neither  of 
whom,  I  presume,  will  pronounce  himself  to  be  of  the  Freyberg 
school.  It  is  true.  Von  Raumer,  in  his  Geognostic  Sketches  ja 
1815,  has  quoted  Omaliusd'Halloy's  statements  without  inquiry^ 
and  jP*Aubuisson  has  done  the  same  in  his  Traite  de  Geognosie 
iQ  1819,  and  to  that  extent  they,  as  well  as  other  Continental 
writers  citing  to  the  same  effect,  are  doubtless  chargeable  with 
the  mistake.  Yet  are  such  oversights,  springing  from  a  foreigi^ 
source,  to  be  visited  on  Werner  and  his  foUowers?  Has  Wer- 
ner-himself,  or  Von  Buch,  or  Freiesleben,  for  instance,  con- 
founded the  carboniferous  series  with  the  transition  ?  I  do  not 
anticipate  an  affirmative  to  this  question.  In  fact,  how  can  the 
old  red  sandstone  of  Britain,  which  I  have  shown  to  correspond 
in  all  its  relations,  perfectly  with  the  old  red  sandstone  of  Wer-« 
ner,  be  held  to  be  a  variety  of  the  greywacke  of  that  naturalist, 
(even  putting  mineralogical  character^ out  of  the  question),  jOr 
hQW  can  the  carboniferous  limestone  be  said  to  be  his  transition 
limestone,  when  both  in  his  view  occupy  totally  different 
positions  ? 

It  is  very  true,  and  must  be  admitted  by  all  conversant  with 
the  subject,  that  the  red  sandstone  and  the  limestone  of  the  car* 
boniferous  series  often  closely  resemble  the  red  sandstone  and 
the>  limestone  of  the  transition  series,  so  much  so,  as  in  hand  spe* 
ciinens  to  be  scarcely  distinguishable  from  each  other,  and  tnis 
sii;nilarity  is  further  increased  by  several  kinds  of  organic 
remains  being  common  to  both  limestones  ;  and  it  is  also  true^ 
that  what  have  been  called  graduations  from  one  series  into  the 
other  may  be  observed  in  certain  situations,  and  so  far  appear- 
ai^ces  may  be  deceptive.  Yet  no  attentive  geologist  can  be 
deceived  in  this  particular,  if  he  take  that  view  of  the  subject 
which  ought  always  to  be  taken ;  namely,  if  he  follow  through- 
OKt  the  line  of  contact  between  the  c^boniferous  series  and  the 
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transition.  He  will  then  readily  perceive  that  the  two  series 
^constitute  totally  distinct  systems ;  for  if  the  fdriixer  appear  hi 
some  places  conformable  m  position  to  the  latter,  these  are^ 
merely  local  occurrences  arising  from  the  more  variable  stratifir 
cation  of  a  transition  country^  while  in  the  general  arrang^menf 
ucconformability  of  position  will  be  found  to  prevail.  And  as  a 
subsidiary  mark  of  distinction,  it  may  also  be  added,  that  the 
transition  sandstone  frequently  contams  organic  remains,  while 
the  first  fioetz  sandstone  is  generally  free  from  them. 

Von  Hoff,  however,  did  propose  to  incorporate  the  carbonife* 
rous  series  with  the  transition  (in  Leonhard's  Taschenbuch, 
Jahrgang,  viii.  p.  320 — 328) ;  and  if  some  other  writers  have 
partly  leaned  the  same  way  (whether  justly  called  Wemerians,  I 
v/ill  not  stop  to  inquire),  this  disposition  cannot  be  charged  as. 
derivable  from  Werner,  whose  positions  are  irreconcileable  with 
any  such  attempt. 


It  follows  from  the  whole  of  these  premises,  that  the  fioeib 
formations  of  Werner  strictly  commence  with  the  old  red  sand- 
stone of  England,  and  not,  as  has  been  stated,  with  the  new  or 
calcareous  conglomerate.  It  follows  also,  that  the  charge  of 
confusion  in  the  views  of  that  naturalist  is  obviated,  and  that  so 
far  from  the  fioetz  formations  which  came  under  his  considera- 
tion having  been  few  in  number,  they  comprehended  the  whole /^ 
series  from  the  old  red  sandstone  up  to  the  chalk,  and  above  the 
chalk,  gravel,  sand,  clay,  wood-coal,  and  the  newest  fioetz  tcvf 
formation.  His  arrangement  of  formations  in  Germany  is,  when 
duly  construed,  quite  in  accordance  with  their  succession  in  the 
British  Isles  ;  there  is  no  hiatus  ;  we  travel  from  the  primary  to 
the  transition,  and  thence  through  the  whole  series  of  the  floetZ| 
in  which  last  let  it  be  observed,  that  though  the  carboniferous 
series  be  less  fully  displayed,  yet  other  formations  are  in  mudi 
greater  force  in  Germany,  and  afibrd  a  greater  variety  of  charae- 
ter  than  is  to  be  found  in  the  British  Isles ;  and  here  we  may 
perceive  the  compensating  power  of  nature. 

I  have,  therefore,  yet  to  learn  that  more  modem  inquiries  have 
at  all  invalidated  the  general  positions  of  Werner.  His  grand 
outlines  of  the  structure  of  the  globe  remain  unshaken,  firom  the 
fundamental  granite  up  to  the  newest  fioetz  trap.  The  labours 
of  his  followers,  and  of  other  geologists  pursuing  a  similar  path, 
have  tended  more  and  more  to  fill  up  those  outlines.  In  our 
own  country,  few,  if  any,  are  entitled  to  greater  distinction  itt 
that  respect  than  Mr.  Smith,  whose  views  also  have  so  far  the 
merit  or  originality  as  they  i^pear  not  to  have  been  derived 
from  any  extraneous  source.  The  later  investigations  of  nume- 
rous English  naturaUsts,  of  M.  Greenough,  Dr.  MaccuHoch,, 
Professors  Auckland  and  Sedgwick,  Messrs.  Webster,  Cony- 
beare,  Miller,  Phillips,  De  la  Beche,  beside  those  of  a  heat  of  Bri* 
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ti^h  writers  whose  names  are  recorded  either  ia  their  own  distinct 

works^  or  in  the  Geological,  Philosophical^  and  Wcmerian  Trans- 
actions, or  ill  periodical  publications,  are  all  invaluable  contri-' 
butipns  to  the  same  effect.  Above  the  chalk,  the  history  of  our 
planet  has  been  further  elucidated  by  the  inestimable  researches 
of  Cuvier,  Bron^iart,  Mr.  Webster,  Prof.  Buckland,  and  otiter 
geologists  pursuing  that  branch  of  the  subject.  Bat  aU  these 
labours;  wnose  merits  and  importance  can  never  be  too  hij^ly 
appreciated,  so  far  from  impugning  the  general  facts  advanced 
by.  Werner,  serve  rather  to  conhrm  and  establish  them. 

.  The  Comparative  View  of  floetz  formations,  which  I  snbmitted 
to  the  public  in  the  Annals  of  Philosophy,  Oct.  1821,  is  consisfc- 
ent  ^ith  the  maii)L  positions  of  Werner,  though,  from  the  mod^. 
of  considering  them,  there  may  seem  to  be  some  difference : 
this,  however,  is  rather  apparent  than  real.    It  arises  frdmthel' 
following  circumstances:    1.  In  the  carboniferous  series,  pro- 
ducing the  limestone  and  the  coal  as  distinct  formations,,  while 
Werner  considered  them  only  as  members  of  his.  first 'floetz., 
sanHstohe,  or  rothe  todtlie^ende,  formation  :  2.  In  Uke  mainner, 
in  the  gypseous  and  saliferous  series,  producing  thig  weisslie-" 
eende  or  calcareous  conglomerate  as  a  distinct  formation,  while 
by  Freiesleben  and  others  it  is  included  in  the  ma^esian  lime- 
BtpnQ  formation  :  3.  As  a  consequence  of  the  foregoing,  in  consi- 
d^^ring  the  magnesian  limestone -as  belonging  to  the  second  floetz 
series  :  and  4.  From  distributing  the  floetz  formations  into  four 
principal  series,  founded,  as  I  conceive,  on  natural  distinctions ; 
nttmely,  on  their  relative  position  in  the  order  of  succession,  ' 
their  mineralogical  characters,  the  organic  remains  which  they 
respectively  contain,  and  the  mutual  affinities  of  the  formations' 
which  constitute  each  series  or  group.    In  this  view  there  is  no  ■ 
real  incongruity ;  for,  in  fact,  had  we  carboniferous  limestone 
appeared  in  force  in  the  north  of  Germany,  it  certainly  would 
have  been  designated  by  Werner  as  the  first  floetz  limestone ;  . 
and  this,  according  to  tne  established  method  of  that  naturalist, 
who,  in  arranging  the  mineral  masses  of  the  globe,  was  led  to ' 
distribute  the  predominant  into  principal  formations,  and  the 
incidental  into  subordinate.    Bearing  this  in  mind,  the  carboni- 
ferous limestone  would  have   been  his  first  floel^  junestone 
formation,  and  as  a  necessary  consequence,  the ,  mftgnesian 
limestone  would  have  become  nis  second  floetz  Umestone.    The  ; 
whole  difference,  therefore,  is  a  mere  question  of  enumeration, 

Here  let  me  add  a  few  words  on  the  meaning  of  the  term  . 
flpetz^    It  was  employed  by  Lehman,  and  adopted  by  Werner. 
English  writers  have  repeatedly  asserted  that  it  signifies  flat  or  ^ 
horizontal.   Such  is  not  necessarily  its  import.  The  French  trans- 
lator of  Lebman  more  nearly  expressed  its  sense  by  roches  en 
couches.   Floetz  literally  signifies  ^mineral  bed,  and floetzgebirge 

jN/eu?  Series,  vol.  iv,  ji 
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'  bedded  or  interstratified  formations^  as  more  peculiarly  charaoter- 
istio  of  those  mineral  masses  to  which  the  term  has  been  applied. 
The  general  tendency  to  horizontality^  increasing  from  the  older 
to  the  newer  floetz  formations,  is,  it  is  true,  a  distinctive  mark 
of  these  formations,  but  stilU  horizontality  is  not  necessarily 
implied  in  the  word  floetz.  And,  even  if  it  were,  the  occasional 
departure  from  the  horizontal  position  would  be  no  more  an 
objection  to  the  use  of  the  term,  than  the  occasional  horizontal 
disposition  of  primary  strata  would  be  to  their  general  designa-  . 
tion  as  inclined.  All  that  can  be  said  is,  that  in  both  cases  the 
general  rule  is  subject  to  exceptions. 

To  the  continued  use  of  the  term  floetz,  as  applied  to  any  part 
of  the  carboniferous  series,  an  objection  has  been  raised  upo^ 
the  supposition  that  the  original  sense  in  which  it  was  employed 
has  been  departed  from  {Introduction,  p.  vi.  and  OiUlinef,  p, 
352) ;  but  as  that  supposition  has  been  shown  in  the  coursa  of 
this  paper  to  rest  wholly  on  a  misconception  of  the  true  import 
and  application  of  the  term,  the  objection  vanishes.  I  may  fur^ 
ther  add,  that  the  value  of  a  word  consists  in  its  conveying  t 
definite  idea  to  the  mihd,  and  so  long  as  terms  of  established 
usage  thus  perform  their  office  (in  which  respect  the  word  floets 
is  not  deficient),  to  exchange  them  for  new  can  only  be  justified 
by  showing  that  the  latter  answer  the  purpose  better. 

In  conclusion  I  must  observe,  that  in  awarding  the  meed  of 
praise  due  to  the  services  of  Werner,  French  writers  appear  in 
general  to  have  been  more  just  than  the  English..  Not  a  few  of 
the  latter  seem  to  forget,  or  not  to  consider,  that  though  others 
might  before  his  time  have  hit  upon  the  geneiial  division  of  rooks 
into  primary  and  secondary,  yet  geology,  as  a  science,  had  no 
existence.  To  Werner  belongs,  m  the  first  place,  the  merit  of 
introducing  a  nicer  discrimination  in  the  examination  of  simple 
minerals,  and  of  inventing  an  appropriate  language  by  which 
they  might  be  described  and  distinguished,  previous  to  which 
mineralo^cal  science  was  quite  in  its  infancy.  And,  in  the 
second  place,  to  him  also  belongs  the  chief  merit,  not  merely  of 
distinguishing  and  giving  names  to  rocks,  but  of  accurately 
marking  out  both  the  grand  distinctions  of  primary,  transition, 
and  floetz  classes,  and  the  various  principal  formations  of  which 
those  classes  consist.  If  then  it  be  the  glory  of  the  Saxon  to 
have  laid  the  broad  foundations  of  the  edifice,  let  that  of  the 
Briton  and  Frank  be  to  complete  the  structure. 
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Article  II. 

Extracts  from  the  "  Journal  of  a  Survey  to  explore  the  Souree$ 
of  the  Mvers  Games  and  Jumna.**  By  Capt,  J,  A,  Hodgsop^ 
10th  R*g.  Native  Infantry. 

(C§»dMdedfrom  p.  69.) 

A  sharp  peak  across  the  river ;  call  it  the  pyramid.  Height 
above  the  1 20,966  feet. 

A  rock  on  the  great  snowy  bed,  over  which  we  are  to  pass, 
proved  to  be  distant  9044  feet,  and  its  height  above  this  place 
984  feet,  the  angle  of  elevation  being  6^  15^,  which  is  the  general 
inclination  of  the  snow  bed ;  as  our  progress  was  continued  far 
beyond  this  rock,  it  will  easily  be  imagined  that  the  crest  or 
summit  of  the  bed,  then  distant  five  or  more  miles  by  estimation, 
must  have  considerable  elevation. 

We  had  brought  very  few  followers  onwards  from  Gangotri^ 
but  here  we  sent  back  every  one  we  could  possibly  dispense 
wid),  that  our  small  stock  of  grain  mieht  subsist  the  remainder^ 
who  were  a  few  trusty  fellows  (Mussulmans),  two  Gorc*ha  Sipflw. 
hiB,  and  a  few  Coolies^  for  two  days,  or  three,  if  possible,  in  the 
event  of  our  being  able  to  get  over  the  snow  in  front.  And  I 
sent  orders  to  the  people  at  UangotrT  to  leave  grain  there  if  they 
bad  any  to  spare,  and  if  they  did  not  hear  of  any  supply  coming 
from  Reital,  to  make  the  best  of  their  way  back  till  Uiey  met  it^ 
and  then  to  halt  for  us,  and  send  soma  on  to  us. 

Having  made  all  the  arrangements  we  could  on  the  important 
head  of  supplies,  and  made  observations,  we  had  leisure  tp 
admire  the  very  singular  scenery  around  us^  of  which  it  is  impos- 
sible to  give  an  adequate  description. 

The  dazzling  brilliancy  of  the  snow  was  rendered  more  strik- 
ing by  its  contrast  with  the  dark  blue  colour  of  the  sky«  which 
is  caused  by  the  thinness  of  the  air;  and  at  night,  the  staxs 
shone  with  a  lustre  which  they  have  not  in  a  denser  atmosphere. 
It  was  curious  too  to  see  them,  when  rising,  appear  like  one 
sudden  flash,  as  they  emerged  from  behind  the  bright  snowy 
summits  close  to  us,  and  their  disappearance^  when  setting 
behind  the  peaks^  was  as  sudden  as  we  generally  observed  it  to 
be  in  their  occultations  by  the  moon. 

We  were  surrounded  by  gigantic  peaks  entirely  cased  in  snow, 
and  almost  beyond  the  regions  of  animal  and  vegetable  life,  and 
an  awful  silence  prevailed,  except  when  broken  by  the  thunder- 
ing peals  of  falling  avalanches.  Nothing  met  our  eyes  resem- 
bhng  the  scenery  in  the  haunts  of  men ;  by  moonlight,  all 
appeared  cold,  wild,  and  stupendous,  and  a  Pa^an  might  aptly 
imagine  the  place  a  fit  abode  for  demons.    We  did  not  see  even 

H  2 
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bears,  or  musk  deer,  or  eagles,  or  any  living  creature^  except 
some  small  birds. 

To  form  an  idea  of  the  imposing  appearance  of  a  snowy  peak, 
as  seen  here  under  an  angle  of  eleyation  of  nearly  33^,  and  when 
its  distance  is  not  quite  three  miles,  and  yet  its  height  is  8062 
£Bet  above  the  station,  one  should  reflect  that  if  even  when 
▼iewed  from  the  plains  of  Hindustan,  at  angles  of  elevation  of 
one,  and  one  and  a  half  degree,  these  peaks  towering  over  many 
intermediate  ranges  of  mountains,  inspire  the  mind  with  ideas  of 
the  grandeur,  even  at  so  great  a  distance  :  how  much  more  must 
they  do  so  when  their  whole  bulk,  cased  in  snow  from  the  base 
to  the  summit,  at  once  fills  the  eye.  It  falls  to  the  lot  of  few  to 
contemplate  so  magnificent  an  omect  as  a  snow  clad  peak  risii^ 
to  the  height  of  upwards  of  a  mile  and  a  half,  at  the  short  hori- 
zontal distance  of  only  2|.  miles. 

May  31. — Along,  and  above  the  right  bank  of  the  river,  rocks 
and  snow. 

Descent  to  the  bed  of  the  river,  enclosed  by  rocks. 
A  most  wonderful  scene.    The  B'hagirat'hi  or  Ganges  issues 
from  under  a  very  low  arch  at  the  foot  of  the  grand  snow  bed. 
The  river  is  here  bounded  to  the  right  and  left  by  high  snow  and 
rocks ;  but  in  front  over  the  debouche,  the  mass  of  snow  is  per- 
fectly perpendicular,  and  from  the  bed  of  the  stream  to  the  sum- 
mit, we  estimate  the  thickness  at  little  less  than  300  feet  of  sotid 
frozen  snow,  probably  the  accumulation  of  ages  ;  it  js  in  layers 
of  some  feet  tnick,  each  seemingly  the  remains  of  a  fall  of  a 
separate  year.    From  the  brow  ot  this  curious  wall  of  snow,  and 
immediately  above  the  outlet  of  the  stream,  large  and  hoary 
icicles  depend ;  they  are  formed  by  the  freezing  of  the  melted 
snow  water  of  the  top  of  the  bed,  for  in  the  middle  of  the  day, 
the  sun  is  powerful,  and  the  water  produced  by  its  action  fkus 
over  this  place  in  cascade,  but  is  frozen  at  night.    The  Gangotri 
Brahmin  who  came  with  us,  and  who  is  only  an  illiterate  moun- 
taineer, observed,  that  he  thought  these  icicles  must  be  Maha- 
deva's  hair,  from  whence,  as  he  understood  it  is  written  in  the 
Shastra,  the  Ganges  flows.     I  mention  this,  thinking  it  a  good 
idea,  but  the  man  had  never  heard  of  such  a  place  as  actuaDy 
existing,  nor  had  he,  or  any  other  person  to  his  knowledge,  ever 
been  here.     In  modern  times  they  may  not,  but  Hindus  of 
research  may  formerly  have  been  here,  and  if  so,  I  cannot  think 
of  any  place  to  which  they  might  more  aptly  give  the  name  of  a 
Cow's  Mouth  than  to  this  extraordinary  Debouche.    The  height 
of  the  arch  of  snow  is  only  sufficient  to  let  the  stream  flow  under 
it.     Blocks  of  snow  were  falling  about  us,  so  there  was  little 
time  to  do  more  here  than  to  measure  the  size  of  the  stream. 
Measured  by  a  chain,  the  mean  breadth  was  27  feet.    The 
greatest  depth  at  that  place  being  knee  deep,  or  18  inches,  but 
9iore  generally  a  foot  deep,  and  rather  loss  just  at  the  edges,  say 
9  ox  10  inches ;  however,  call  the  mean  depth  15  inchesr  Bc^ev* 


1823.]     ih^  Sources  of  the  Rivien  Gapiges  mid  Jumna  J^         101 

iug  this  to  be  (as  I  have  every  reason  to  suppose  it  is)  the  first 
appearance  of  the  famous  and  true  Ganges  in  day-light,  saluted 
her  with  a  bugle  march,  and  proceedea  (having  to  turn  a  little 
back  to  ffGun  an  oblique  path)  to  the  tbp  of  the  snow  bed  ;  having 
ascended  it  to  the  left. 

Pretty  strong  ascent  up  to  the  inclined  bed  of  snow.  This 
vast  collection  of  snow  is  about  I4-  mile  in  width,  filling  up  the 
whole  space  between  the  feet  of  the  peaks  to  the  right  and  left : 
we  can  see  its  surface  forward  to  the  extent  of  four  or  five  miles, 
or  more,  to  where  it  is  bounded  on  the  left  by  the  feet  of  the  Four 
Saints,  and  to  the  right  by  snow  spurs  from  other  mountains 
beyond  Mount  Moira.  These  last  spurs  rather  overtop  the  feet 
of  the  Saints,  and  to  them,  and  to  the  place  where  we  judge 
there  is  a  ridge,  is  all  ascent  over  snow. 

Ascent  of  the  same  kind ;  generally,  accUvity  7^,  but  we  pass 
over  small  hollows  in  the  snow,  caused  by  its  irregular  subsioing. 
A  very  dangerous  place ;  the  snow  stuck  full  of  rubbish,  and 
rocks  imbedded  in  it.  Many  rents  in  the  snow  appear  to  have 
been  recently  made,  their  sides  shrinking  and  falling  in.  A  man 
sunk  into  the  snow,  and  was  got  out  not  without  some  delay. 
The  bed  of  the  Ganges  is  to  the  right,  but  quite  concealed  by 
the  snow. 

In  high  hope  of  getting  on  to  what  may  be  at  the  top  of  the 
acclivity,  we  have  come  on  cheerly  over  the  hollow  and  treache- 
rous compound  of  snow  and  rubbish,  but  now  with  bitter  regret, 
we  both  agree  that  to  go  on  is  impossible.  The  sun  is  melting 
the  snow  on  all  sides,  and  its  surface  will  not  bear  us  any  longer. 
I  have  sunk  up  to  my  neck  as  well  as  others.  The  surface  is 
more  and  more  ragged,  and  broken  into  chasms,  rifts,  and  ravines, 
of  snow  with  steep  sides.  Ponds  of  water  form  in  the  bottoms 
of  these,  and  the  large  and  deep  pools  at  the  bottoms  of  the  snow 
hollows,  and  which  were  in  the  earlier  part  of  the  day  firozen,  are 
now  liquid.  It  is  evident  from  the  falling  in  of  the  sides  of  the 
rents  in  the  snow,  that  there  are  hollows  below,  and  that  we 
stand  on  a  treacherous  foundation.  It  is  one  o'clock,  and  the 
scene  full  of  anxiety  and  awe.  The  avalanches  fall  from  Mount 
Moira  with  the  noise  of  thunder,  and  we  fear  our  unsteady  sup-^ 
port  may  be  shaken  by  the  shocks,  and  that  we  may  sink  with  it. 
And  here  we  were  obUged  to  return !  Had  it  been  possible  to 
have  got  across  the  chasms  in  the  snow,  we  would  nave  made 
every  exertion,  so  anxious  were  we  to  get  forward ;  but  onward, 
their  sides  were  so  steep,  and  they  appeared  of  such  great  depth, 
that  I  do  not  think  it  would  be  possible  to  pass  them  (this  year 
at  least),  even  if  the  snow  was  not  as  at  this  hour  soft,  and  die 
bottoms  of  the  chasms  filling  with  water.  Be  that  as  it  may, 
they  are  now  utterly  impassable.  At  this  season  snow  must  fdll 
here  whenever  it  rains  below,  so  that  it  does  not  acquire  suc)i 
hardness  at  the  top  as  it  does  on  the  avalanches  webavehitherto 
passed,  where  no  new  snow  at  present  falls/   We  now  set  out  oa 
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T  return,  and  not  too  soon,  as  we  found ;  for  the  snow  was  so 

Joft,  and  the  increase  of  the  water  so  great,  that  though  we  went 

with  the  utmost  expedition,  it  was  only  by  2-l  hours'  hard  labour 

W^  wading  and  floundering  in  the  snow,  and  scrambling  among 

V  vpcks,  where  they  would  give  a  footing,  that  we  reached  the  turf, 

^'lired  and  bruised  with  tails,  and  the  skin  taken  off  from  our 

ices  and  hands  by  the  sun  and  drying  wind  of  these  elevated 

i^ons. 

It  now  remains  to  give  some  account  of  this  bed  or  valley  of 

(DOW,  which  gives  rise  to  the  Ganges.     It  appears  that  we  pass- 

Irfld  up  it,  somewhat  more  than  a  mile  and  a  naif.     From  our  last 

I  Mation,  we  could  see  onwards  as  we  estimated  about  five  miles 

I  jo  where  there  seemed  to  be  a  crest  or  ridge  of  considerable 

I'.alevation,  though  low  when  compared  with  the  great  peak  which 

kflUiked  it.     The  general  elope  or  tlie  surface  of  the  snow  vall^ 

I  irtfl  7°,  which  was  the  angle  of  elevation  of  the  crest,  while  that 

K*f  the  peak  of  St.  George,  one  of  those  which  flanked  it  to  the 

'  left,  was  17°  49'.     In  the  space  we  had  passed  over  the  anow 

ted,  the  Ganges  was  not  to  be  seen ;  it  was  concealed  probably 

I  tbany  hundred  feet  below  the  surface.     We  had  a  lair  view 

t  toward,  and  there  was  no  sign  of  the  river ;  and  I  am  firmly 

■  .convinced  that  its  Jirst  appearance  in  day  is  at  the  debouche  I 

J  3lftve  described.     Perhaps  indeed  some  of  those  various  chasms 

I  iluid  rents  in  the  snow  bed  which  intersect  it  in  all  sort  of  irregular 

f  t^irections,  may  occasionally  let  in  the  light  on  some  part  of  the 

L.t«d  of  the  stream,  but  the  general  line  and  direction  of  it  could 

Only  be  guessed  at,  as  it  is  altogether  here  far  below  the  broken 

'  'tnowy  surface.     The  breadth  of  the  snow  valley  or  bed  is  about 

'  «  mile  and  a  half,  and  its  length  may  he  six  and  a  half  miles,  or 

Ittven  miles  from  the  debouche  of  the  river  to  the  summit  of  the 

'  'jHope,  which  terminated  our  view  :  as  to  the  depth  of  the  snow, 

I  iSt  is  impossible  to  form  a  correct  judgment,  but  it  must  be  ve^ 

I  .igreat.     It  may  easily  be  imagined  that  a  large  supply  of  water  is 

iiomished  at  this  season  by  the  melting  of  tliia  vast  mass  in  the 

.^fralley,  as  well  as  by  the  melting  of  that  of  the  great  peais  which 

bound  it.     From  their  bases  torrents  rush,  which,  cutting  their 

Way  under  snow,  tend  to  the  centre  of  the  valley,  and  form  the 

young  Ganges,  which  is  further  augmented  by  tne  waters  which 

filter  through  the  rents  of  the  snow  bed  itself.     In  this  manner, 

All  the  Himfdaya  rivers,  whose  heads  I  have  visited  and  passed 

I  l-Over,  are  formed  ;  they  all  issue  in  a  full  stream  from  under  thick 

I  'tied^  of  snow,  and  differ  from  the  Ganges  in  as  much  as  their 

.ittieams  are  less,  and  so  are  their  parent  snowF.     On  our  return 

Mown  the  snow  valley,  we  passed  nearer  to  its  north  side  than  in 

'  iffotng  up,  and  saw  a  very  considerable  torrent  cutting  under  it 

\  fftomthe  peaks ;  this  was  making  its  way  to  the  centre  :  at  times 

r'We  saw  it  through  rents  in  the  snow,  and  at  others  only  heard 

'Ite  noise.     As  there  must  be  several  more  such  feeders,  they 

^•(rill  be  fully  sufficient  to  form  such  a  stream,  as  we  observed  Im 
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Ganges  to  be  at  the  debouche  in  the  space  of  sik  or  seretl  milesa 
I  am  fiilly  satisfied  that  if  we  could  hare  ^one  farther  that  we 
should  not  have  again  seen  the  riyer,  and  that  its  appearance  at 
Mahadgva's  hair,  or  whatever  we  may  choose  to  call  it^  was  the 
real  and  first  debouche  of  the  B'hagiratt'hl*  All  I  regret  is  that 
we  could  not  go  to  the  ridge  to  see  what  was  beyond  it*  I  ses- 
pect  there  must  be  a  descent,  but  over  long  and  impassable 
wastes  of  snow^  and  not  in  such  a  direction  as  would  lead  direct 
to  any  plains,  as  the  course  to  bring  one  to  such  plains  would  be 
to  the  north-east  or  north,  whereas  the  line  of  the  river's  course^ 
or  rather  of  the  ridge  in  front,  was  to  the  south-east,  parallel  to 
the  run  of  the  Himalaya,  which  is  generally  from  SE  to  NW, 
Immediately  in  firont  of  the  ridge,  no  peaks  were  seen,  but  onitA 
ilouth-east  flank,  and  at  the  distance  of  about  18  miles,  a  lar^e 
snowy  peak  appeared,  so  that  I  think  there  can  be  no  plaid 
within  a  considerable  distance  of  the  south-east  side  or  the 
ndge :  if  there  be  streams  from  its  other  side,  they  must  flow  to 
die  south-east.  After  all,  1  do  not  know  how  we  shotdd  have 
existed,  if  we  had  been  able  to  go  to  the  ridge,  for  we  could  not 
have  arrived  there  before  night ;  and  to  pass  the  night  on  these 
extensive  snows,  without  firewood  or  shelter,  would  have  cost 
some  of  us  our  lives,  but  of  that  we  did  not  then  consider  much 
(if  we  could  have  gone,  we  would).  We  had.  only  a  few  tnuty 
men  with  us,  and  a  short  allowance  of  grain  for  them,  fbr  this 
and  the  following  day,  and  had  sent  orders  to  the  people  left  at 
GangotrT  to  make  their  way  back  towards  Reital,  leaving  us  what 

fain  could  be  spared,  and  to  forward  what  they  might  meet>  as 
expected  some  from  Reital,  from  whence  we  were  supplied 
during  our  absence  from  it  of  altogether  28  days*  I  cannot 
suppose  that  by  this  way,  there  can  be  any  practicable  or  useful 
pass  to  the  Tartarian  districts,  or  doubtless  the  people  would 
have  found  it  out,  and  used  it,  as  they  do  that  up  the  course  of 
the  Jahnavi.  While  I  ^ive  it  as  my  opinion,  tnat  under  any 
circumstances  the  crossing  of  the  ridge  must  be  difficulty  I 
would  by  no  means  wish  to  be  understood  to  assert  that  I  think 
it  impossible  under  more  favourable  circumstances^  and  in  a  year 
when  less  snow  has  fallen  than  in  the  present ;  but  I  seriously 
declare,  that  situated  as  we  were,  it  was  not  possible  for  tis  to 
go  further  than  we  did,  and  that  it  was  with  great  difficulty  we 
got  back. 

It  is  now  to  be  considered,  if  the  supplies  of  water  produced 
as  above  described,  are  sufficient  to  form  a  stream  of  37  feet 
wide,  and  15  inches  (mean  depth)  at  the  debouche.  It  has 
been  stated  that  at  GangotrT,  the  breadth  of  the  river  on  the  20th 
of  May  was  43  feet,  and  its  depth  18  inches.  The  distatice 
thence  tp  the  debouche  was  22,620  paces,  which  I  reckon  about 
11  British  miles.  In  that  space,  it  received  some  supplies,  ed 
mentioned  in  the  notes^  but  they  were  not  abundant.  Thus  <h6 
i|iUuititjr  of  viratcr  is  dimiwhed  neari^  me  butf )  \M  it  i«'M  >A 
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remembered  that  on  our  return  to  OangotrT  on  the  2d  of  Juce,- 
the  bulk  of  the  river  was  considered  as  being  doubled,  it  being 
two  feet  deep,  and  also  much  wider,  so  that  on  the  Slst  May, 
we  may  suppose  it  to  have  been  21  inches  deep,  and  perhaps 
48  feet  wide  at  Gan^otri.  It  is  with  this  mean  size  that  tne 
comparison  of  the  difference  of  its  bulk  at  Ghmgotii  and  the 
debouche  must  be  made ;  the  proportion  thus  is,  tnat  the  body 
or  Quantity  of  water  would  be  at  Gangotri  almost  treble  to  that 
at  uie  debouche ;  but  allowing  it  to  be  only  double  in  this 
1 1  miles,  it  will  be  evident  that  m  five  or  six  miles  further,  there 
can  be  little  or  no  water  in  the  bed  under  the  snow,  and  conse- 
quently that  the  most  remote  rill  which  contributes  under  the 
snow  to  the  first  formation  of  the  Granges  cannot  be  more  dis- 
tant than  the  ridge ;  so  1  think  it  may  be  allowed  that  such  first 
formation  is  on  the  hither  side  of  the  ridge,  and  not  at  any  lake^ 
or.  more  distant  place  beyond  it 

Indeed  considering  the  large  suppUes  which  the  snow  valley 
furnishes,  I  rather  wonder  that  the  stream  was  not  larger,  when 
I  measured  it  at  the  debouche.  Whether  there  are  any  boiling 
springs  under  the  snow  as  at  Junmotri  I  do  not  know,  but  sup- 
pose there  are  not,  as  I  did  not  see  any  smoke ;  a  steam,  how- 
ever, there  may  be,  and  the  steam  may  be  condensed  ere  it  can 
appear.  I  imagine  that  the  season  of  the  rains  would  be  in  one 
respect  the  most  proper  to  attempt  the  passage  of  the  great  snow 
bea ;  it  may  at  tnat  time  be  reduced  in  thickness ;  but  I  have  no 
idea  that  it  ever  melts  away ;  yet  in  the  rains  it  perhaps  will  not 
be  possible  to  ford  the  river  above  Gangotri,  which  must  ire* 
quently  be  done,  if  the  smaller  avalanches  on  which  we  very 
Kequently  crossed  it  are  melted.  In  the  rains  also  there  must 
be  greater  hazard  from  the  falling  of  the  rocks  and  slips  of  the 
mountain,  for  the  melting  snow  forms  many  rills  which  under- 
mine the  rocks,  and  set  them  loose,  and  it  is  not  possible  to 
avoid  a  large  fall  of  the  mountain's  side,  if  one  should  unfortu- 
nately be  in  the  line  of  its  direction  when  it  comes  down. 

I  have  preserved  specimens  of  the  rocks  of  which  these  peaks 
are  composed ;  also  of  the  different  sorts  of  pines  which  grow  at 
their  basis.  Above  Suc'hl  and  Jhala,  the  country  is  not  inha- 
bited, nor  is  it  habitable  beyond  those  places,  except  at  the  smatt 
village  of  Durali,  which  is  now  deserted.  Tuwarra,  Suc'hT,  ajokd 
Jhala,  are  very  small  and  ruinous  villages.  Reital  is  a  pretty 
good  village  of  about  25  houses,  as  is  Salung,  and  there  are  two 
or  three  more  in  that  neighbourhood.  I  found  the  inhabitants 
civil  and  obedient. 

The  people  of  Rowaen  are  in  general  much  inferior  in  appear- 
ance to  those  of  Jubul  and  Sirmour,  and  the  more  western  mduii- 
tains ;  indeed,  with  few  exceptions,  they  are  an  ugly  race  both 
men  and  women,  and  extremely  dirty  in  their  persons.  They 
eomplaia  much  of  the  incursions  of  the  banditti  from  the  western 

purt9  ofRojyaen  and  3usahir|  wlio  c^tty  oS  V)cl^  A)i»^  vaAhA 
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rains ;  but  from  what  I  can  learn,  they  in  turn  plunder  theii* 
eastern  neighbours  of  the  Cedar-nat'h  districts,  and  they  prid6 
themselves  on  the  long  journeys  they  make  in  their  sheep  stealing 
expeditions.  The  proper  time  for  those  incursions  is  the  latter 
era  of  thi^  rains,  wnen  the  snow  in  the  defiles  is  much  reduced* 
The  women  hay^  not  here,  as  to  the  westward,  a  plurality  of 
hosbaads.  I  saw  no  fire  arms  among  the  iidiabitants,  nor 
swords  or  war  hatchets ;  their  weapons  are  bows  and  arrows. 
The  climate  of  Reital  is  at  this  season  very  pleasant,  and  the 
price  of  grain  is  not  high,  but  it  is  not  abundant.  The  com  is 
cat  in  the  beginning  of  June. 

No  volcanos  were  seen  or  heard  of  in  these  mountains,  whose 
composition  i^  granite  of  various  kinds  and  colours.  No  shells 
or  animal  remains  were  seen.  The  magnetic  variation  was  small, 
and  differing  little,  if  at  all,  from  what  it  is  on  the  plains  of  the 
upper  provinces  ;  it  is  from  4(y  to  1^  and  2^  accordmg  to  difier- 
eat  needles,  and  is  easterly,  by  which  I  mean  that  the  variation 
miist  be  added  to  the  magnetic  azimuth.  The  diurnal  small 
changes  in  the  barometer  were  perceptible,  the  mercury  always 
falling  a  Uttle  before  noon  as  in  the  plains. 

Having  received  new  thermometers  from  Calcutta,  both  long 
and  short,  I  found  that  they  ^ve  the  same  boiling  point,  but  the 
thennometer  I  had  last  year  m  Busahir,  &c.  showed  the  boiling 
point.  2^  or  2^^  below  the  new  ones.  I  always  suspected  the 
thermoineter,  but  had  not  then  a  better.  It  boiled  in  the  Panwei 
pass  in  the  Kunaur  and  Busahir  snowy  mountains  at  188^  at  my 
camp  a  Uttle  above  the  lower  line  of  snow  on  the  24th  June  last, 
so  that  it  should  have  been  190^,  or  22^  lower  Uian  at  the  sea 
side.  Bears  abound  in  the  higher  mountains ;  also  the  goorul 
or  boorul,  an  animal  between  tne  deer  and  goat,  and  the  pheir« 
a  laiger  animal  of  the  same  kind.  I  have  preserved  the  skin, 
horns,  and  bones,  of  the  head  of  one  shot  near  Jumnotri.  Near 
the  viUages  where  snow  Ues  a  great  part  of  the  year,  there  are 
abundance,  of  the  Monaul  pheasants  and  chakors.  In  the  loweir 
mountains  there  are  black  partridges,  and  tigers,  leopards,  and 
beara«     I  never  saw  any  snakes  in  the  cooler  regions. 

It  was  remarked  above,  that  the  snow  on  the  great  bed  was 
9tttck  as  it  were  with  rock  and  rubbish  in  such  a  manner  as  that 
the  stones  and  large  pieces  of  rock  are  supported  in  the  snow, 
and  sink  a3  it  sinks ;  as  they  are  at  such  a  distance  fi'om  the 
peaks  as. to  preclude  the  idea  that  they  could  have  rolled  down 
to  their  present  places,  except  their  sharp  points  had  been 
covered,  it  appears  most  likely  that  the  very  weighty  falls  of 
snow  which  there  must  be  here  in  the  winter  bring  down  with 
them  pieces  of  rock  in  the  same  manner  as  a  larger  snow  ball 
would  collect  gravel,  and  carry  it  on  with  it  m  its  course; 
lyiasses  of  snow  falling  from  the  high  peaks  which  bound  the 
8Q0W  bed,  if  they  chanced  to  collect  more,  and  to  takft  ^t^uTidd^ 
fotm,.  nfQfd^  tmye  u  prodigious  ipipul^ei  a&4  im^\.td\^V^  ^^. 
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centre  of  the  anow  valley,  loaded  with  the  pieces  of  rock  they 
had  inyolved. 

It  is  not  very  easy  to  account  for  the  deep  rents  which  inter* 
sect  this  snow  bed^  without  supposing  it  to  be  full  of  hollow 
places*  It  struck  us  that  the  late  earthquakes  might  haVe  occa« 
sioned  some  of  the  rents.  I  never  saw  them  before  on  other 
snow  beds^  except  at  Jumnotri,  where  they  are  occasioned  by 
.the  steam  of  the  extensive  range  of  boiling  springs  there ;  per- 
haps there  may  be  such  springs  here  also :  they  are  frequent  in 
the  Himalaya,  and  one  might  suppose  they  were  a  provision  of 
nature  to  insure  a  supply  of  water  to  the  heads  of  the  great  riven 
in  the  winter,  when  the  sun  can  have  little  power  of  melting  the 
snow  above  those  deep  recesses. 

I  will  now  proceed  to  give  some  account  of  the  coarse  of  the 
river  Jumna  within  the  mountains,  and  of  its  spring  at  Jumnotri, 
which  I  also  visited  this  year.  The  above  remaras  respecting 
the  Ganges  having  already  swelled  this  pa^er  to  too  great  i 
bulk,  I  will  make  those  regarding  the  Jumna  in  as  few  words  as 
possible.  In  the  maps  published  10  years  ago,  the  Jomna  is 
laid  down  as  having  a  very  long  course  from  the  latitude  of  34j^; 
irom  what  authority  it  is  difficult  to  ffuess,  for  much  as  has  been 
surmised  and  written  respecting  the  bead  of  the  (janges,  I  oan^ 
not  find  any  accounts  of  that  of  the  Jumna.  It  was  not  known 
until  the  year  1814,  that  the  Jumna,  properly  so  cabled,  was  a 
comparatively  small  river  above  its  junction  with  the  Tonse  in 
the  Dun,  and  I  believe  the  existence  of  the  latter  river,  though 
fully  treble  the  size  of  the  Jumna^  was  unknown  to  Europeans. 

The  junction  of  the  Tonse  and  Jumna  takes  place  at  the  NW. 
end  of  the  Diin  valley,  in  latitude  30^  30',  where  the  large  river 
loses  its  name  in  that  of  the  small  one,  and  the  united  streani  is 
called  the  Jumna^  The  course  of  the  Jumna  from  Jumnotri^ 
which  is  in  latitude  30°  69',  being  generaUy  S.  50°  W.  It  is 
fordable  above  the  confluence,  but  the  Tonse  is  not.  Not 
having  visited  the  sources  of  the  Tonse,  I  am  not  certain 
whether  it  rises  within  the  Himalaya,  as  the  B'hagirattlii  does, 
or  at  its  SW.  or  exterior  base,  like  the  Jumna;  but  the  latter 
I  believe  to  be  the  case.  I  apprehend  that  three  consider- 
able streams  which,  Uke  the  Jumna,  criminate  from  the  south 
iaces  of  the  Himalaya,  in  the  districts  of  Barasa,  Leulowari,  and 
Deodara  Kowarra,  join  to  form  the  Tonse ;  and  it  receives  a 
considerable  accession  of  water  from  the  Paber  river,  which  I 
imagine  to  be  equal  in  size  to  any  of  the  three  above-mentioned 
feeders.  Respecting  them,  I  have  at  present  only  native  inform* 
ation  to  g^de  me,  but  of  the  Paber,  I  can  speak  with  more  con- 
fidence; for  when,  in  June,  1816,  I  penetrated  within  the 
Himalaya  by  the  course  of  the  Setlej,  I  found  that  the  north 
bases  of  many  of  the  snowy  peaks  seen  from  the  plains  of  Hio- 
-dnstan^  were  washed  by  that  river.    Its  course,  in  the  province 

pfKummr,  in  iMitude  ^V^  3V|  m4  Vm^VoA^  1%^  \%'  ^\it&&%«wi 
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east  36  S*  to  25  to  the  N.  of  west.  In  this  position^  the  Setlcrj 
is  bounded  both  to  the  N.  and  S.  by  hish  and  nigged  snowy 
mountains,  from  which  many  torrents  descend,  and  increase 
its  bulk*  Leaving  the  left  bank  and  bed  of  the  river,  I  ascended 
the  snowy  range,  of  which  it  washes  the  north  base,  and  crossed 
over  it  on  the  21st  June^  1816,  at  40  minutes  past  11  o'clock  in 
the  forenoon,  during  a  heavy  fall  of  snow,  being  the  first  Euro- 
pean who  effected  a  passage  over  the  grand  Himalaya  ridge  in 
diat  direction. 

On  surmounting  the  crest  of  the  pass,  I  found  that  the  Indra» 
vatl  river,  which  is  a  principal  branch  of  the  Paber,  originated 
from  the  snows,  on  which  I  descended  on  the  SW.  or  hither  side 
of  the  ridge ;  and  I  followed  its  channel  to  the  place  where  it 
joins  the  Paber,  which  river  must  have  its  beginning,  in  Uke 
manner,  on  the  same  side  of  the  ridge,  as  I  was  informed  by  th^ 
]people  of  the  country  it  had,  and  1  am  nearly  certain  it  is  the 
case ;  and  it  is  most  probable  that  all  the  streams  which  form 
tiie  Tonse  do^  in  like  manner,  descend  from  the  SW.  side  of  the 
fronting  snowy  range,  the  NE.  base  of  which  is  washed  by  the 
Setlej,  as  abov^-mentioned. 

However,  I  intend  to  explore  the  sources  of  the  Tonse,  as 
well  as  of  the  Setlej  and  Jahnavi  rivers.  But  to  return  to  the 
Junma. 

The  route  from  its  confluence  with  the  Tonse  in  the  Diin  is 
thus  \  to  CalsT  four  miles,  a  large  village  immediately  within 
the  mountains  of  Jaunsar,  of  which  district  it  is  esteemed  the 
capital.  It  is  situated  between  two  hi^h  and  steep  mountains, 
and  on  the  Omla,  a  small  river  which  joins  the  Jumna.  CalsT 
is  a  place  of  some  little  trade^  as  the  people  of  the  neighbouring 
mountains  bring  to  it  their  productions,  and  exchange  them  for 
cash  to  pay  their  rents,  and  a  very  small  quantity  of  Uie  produce 
of  the  plains.  On  the  march,  uie  Jumna  is  lorded  aoove  its 
confluence  with  the  Tonse.  Carriage  cattle  may  go  to  Calsi, 
but  further  within  the  mountains  every  article  is  carried  on  men's 
backs.    Latitude  of  CalsT,  30^  31 '  2A'\ 

Six  thousand  paces  of  exceedingly  steep  ascent  of  the  moun- 
tain on  left  bank  of  the  Omla;  2600  paces  easier  to  the  village 
of  ELhuny  on  the  ridge ;  remainder,  atons  the  mountain's  side,  / 
with  occasional  ascent  and  descents  to  the  foot  of  the  peak  of 
Birat,  which  rises  conically  above  the  ridge  ;  1800  paces  of  the 
steep  ascent  up  it  to  the  fort^  which  is  a  small  double  enclosure. 
It  was  abandoned  by  the  Gorc'ha  garrison  on  the  approach  of  a 
force  under  Col.  Carpenter. 

The  height  of  Birat  above  Seharanpur  (which  is  visible  from 
it)  is  6608  feet-;  it  commands  a  noble  view  of  the  snowy  moun- 
tiuns  and  the  various  intermediate  ranges,  as  well  as  of  the  Dun 
valley,  and  the  plains  on  both  sides  of  the  Jumna. 

Invatida  from  the  plains  requirinjK  a  chan^«  oC  ^\iTi^\i&t^^ 
M^it$^  Bimtf    In  the  winter  (^9  foti  it  «liM»tWM4v6^«6i9y«  % 
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which  remains  in  shady  places^  and  on  the  northern  aide  of  ttt 
peak  till  the  beginning  of  April ;  but  snow  seldom  falls  later  thaA 
tiie  last  week  of  March,  at  which  season,  while  I  was  in  tht 
fort>  there  was  a  shower  which  covered  the  ground  to  the  depth 
of  two  inches :  the  peak  is  a  bare  slaty  rock,  with  some  quartt 
intermixed.  '    . 

March  29,  1817. — Narrow  path  along  the  mountain's  side; 
then  a  steep  descent  of  2  m.  1  f.  jto  Murlang,  a  small  village  in  a 
glen  on  the  Silgad  rivulet,  which  falls  into  the  Jumna  three  milfli 
to  the  E.  Bo  grain  here.  Latitude  observed  30^  36^  63^. 
Thermometer  at  noon  78^.  It  was  yesterday  at  noou  at  Birat^ 
60°. 

Proceed  2^-  miles  down  the  bed  of  the  Silgad  to  the  Jumiui; 
then  leave  it,  and  cross  a  ridge,  and  go  up  the  bed  of  the  Juvuia 
to  the  confluence  of  the  Cunti  river,  which  joins  it.fjrpm  .the 
Keinah  peak  to  the  west  That  river  is  about  60  feet  wide,  and 
l-J-  and  2  feet  deep.  The  Jumna  is  90  feet  wide,  3  to  5  feet  deep^ 
rapid,  and  not  fordable*  The  rest  of  the  path  is  a  long  ascent  of 
the  mountain,  above  the  right  bank  of  the  Jumna  to  Cot'haj  a 
village  of  10  houses,  about  3000  feet  above  the  level  of  the 
river.    A  fatiguing  march ;  heavy  rain.    No  grain  here. 

The  path  lies  generally  along  the  side  of  the  mountain  with 
occasional  strong  ascents  and  descents ;  1  m.  5f.  of  very. steep 
descent  into  a  dell,  the  rest  lighter  descent,  flat  and  ascent  fiom 
a  rivulet  to  Lak'ha  Mandal,  on  the  right  bank  of  the  Jumna#  and 
about  300  feet  above  it. 

Lak'ha  Mandal  is  a  place  of  some  celebrity  in  Hindu  9toiy,as 
having  been  one  of  the  temporary  residences  of  the  Pandut; 
and  tradition  says,  that  formerly  there  were  a  great  number  of 
statues  and  temples  here,  but  I  imag^ine  the  greater  part  to  have 
been  buried  by  the  sUp  of  the  side  of  the  mountain  at  the  foot  of 
which  it  is  situated.  Several  pieces  of  cornices,  entablatnres, 
and  other  ornamental  fragments  of  buildings,  are  seen.projectinff 
above  the  soil,  which  buries  the  remainder ;  they  are  of  blfu£ 
stone,  and  the  carving  of  the  ornaments  is  very  well  executed. 
There  are  also  two  statues  of  Bhim  and  Arjun  of  the  size  of  life, 
which  are  half  buried  in  the  soil ;  and  a  prodigious  number  of 
small  idols  are  deposited  in  a  little  temple,  which  is  the  only  one 
now  remaining,  and  which  does  not  appear  to  be  of  any  remote 
antiquity.  The  ignorant  Brahmin  could  give  no. account  of  the 
builder ;  he  declared,  as  they  all  do,  when  consulted  on  such 
subjects,  that  it  is  not  of  human  workmanship,  but  was  built  by 
Bhim  countless  ages  ago. 

It  does  not  appear  that  pilgrims  now  resort  here;  the  place  is 
nearly  desolate  ;  it  is  suiTOunded  by  high  rocky  peaks,  and  may 
have  been  chosen  as  a  fit  seat  for  gloomy  and  recluse  super- 
stition. 

Within  the  temple  there  is  a  large  slab  of  blue  stone  insoribed 
with  Hiudu  clmracters;  I  cleaned  it,  «ad  A^V  ^€  a^Teveraed 
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impression  as  well  as  circumstances  would  allow,  and  sent  it  to 
Cd.  Mackenzie.    Latitude  of  Lak'ha  Mandal,  30"*  43'  24''. 

Gradual  descent  l-j-  mile  to  the  Ricnar  river,  which  is  the 
boundary  between  Sirmor  and  the  Rewaen  district  of  Grurhwal. 
It  has  a  course  of  about  10  miles  from  the  NW.  and  joins  the 
Jumna  here.  From  the  river,  a  very  strong  ascent  of  1^  mile  up 
the  mountain  to  a  crest  called  Oenda  Ghat ;  there  obliquing  to 
Bancauli,  a  village  of  20  houses,  with  a  temple ;  it  is  on  the 
mountaih^s  side,  and  about  3000  feet  above  the  Jumna.  No 
inradn  to  be  had  here  as  at  other  places.  I  planted  potatoes. 
Rainy  weather.    No  latitude. 

To  the  bed  of  the  Jumna  3  m.  3  f.  mostly  oblique  descent, 
though  steep  in  some  places  above  the  right  bank  of  the  river. 
Here  are  very  high  and  steep  precipices,  from  which  large 
Hocks  of  granite  have  fallen  into  the  bed  of  the  river,  which 
fiMTces  its  way  through  and  over  those  obstructions  wiUi  much 
violence  and  noise.  After  passing  over  the  rocks  by  the  river 
ride  for  half  a  mile,  we  leave  it,  and  climb  the  right  Sank  by  an 
exceedingly  steep  ascent  to  the  Tocm  Ghati,  which  overhangs 
ike  stream,  and  is  about  1000  feet  above  it.  Hence  descend  a 
mile  to  the  Camaulda  river ;  cross  it  on  trunks  of  trees  laid 
across,  a  little  above  its  iunction  with  the  Jumna. 

The  Camaulda  is  the  largest  river  which  the  Jumna  receives 
above  the  confluence  of  the  Tonse ;  |ts  course  is  from  N.  10^ 
west,  down  the  Rama  Serai  district,  which  is  a  small  valley,  and 
is  reported  to  be  in  some  places  a  mile  wide,  but  it  is  now  over* 
run  vniii  jungles,  full  of  wild  beasts.  The  Camaulda,  now  swollen 
by  the  rain,  is  about  70  feet  wide  and  2^  feet  deep,  and  very 
rapid.  Immediately  on  crossing  it,,  the  country  up  ihe  Jumna 
assumes  a  more  pleasing  appearance ;  the  mountains  which 
bound  it,  though  very  lof^,  ao  not  rise  so  abruptly,  and  several 
small  villages  are  seen  on  their  lower  slopes.  On  the  right  bank 
of  the  river,  there  is  a  slip  of  level  ground  from  300  to  500  yards 
wide.  The  summits  of  the  mountains  are  covered  by  cedars 
and  other  pines,  and  the  snow  yet  lies  on  them. 

Proceed  by  the  river  side  to  Paunti,  a  village  of  20  houses, 
pleasantly  situated  about  400  feet  above  the  Jumna.  The 
march  was  long  and  fatiguing,  as  it  rained  the  whole  way ;  the 
loaded  people  did  not  arrive  till  after  dark.  At  this  villase  I 
got  supplies  of  grain.  The  country  I  have  passed  through  trom 
CalsT  18  neariy  deserted,  on  account  of  famine  caused  by  the 
crops  of  last  year  having  been  destroyed  by  the  hail  in  October. 
Aware  of  this  circumstance,  I  have  brought  grain  with  me  from, 
Calsi,  and  subsisted  my  followers  with  it.  Latitude  of  Paunti, 
30^  48'  08"^ 

Two  and  a  quarter  miles  parallel  to  the  Jumna,  and  descend  to 
its  bed,  where  the  stream  from  the  Banaul  glen  joins  it.  Leave 
die  Jumna,  and  proceed  three  miles  NW.  up  the  Baxi%.w\  \vn^\« 
Then  micend  ihe  bouUm  face  of  the  mountam  to  Q(vraL,%.  ViiA%<^  cil 
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10  large  houses  d|easantly  situated,  and  sheltered  firom  tbn 
northern  blasts.  This  district  of  Banaul  is  about  seven  wiles  n 
length ;  the  NW.  end  is  closed  by  a  high  rockj^  mountain,  whm 
the  stream  arises,  which  waters  the  bottom  of  the  glen.  Sevenl 
villages  are  seen  placed  in  advantageous  situations  on  the  si4tf 
of  the  mountains,  the  soil  of  which  is  fertile;  wood,  wat^,  wi 
grain  are  abundant. 

As  I  learned  that  much  snow  yet  remained  on  my  route  fixr 
ward,  I  halted  here  some  days,  to  give  it  time  to  melt^  and  to 
refresh  my  f>eople  who  were  harassed  by  the  journey  from  CUiJi 
for  it  had  rained  every  day,  and  they  had  been  sparingly  and  m 
fed,  and  also  to  take  the  rates  of  my  chronometers.  I  took  |wo 
immersions  of  Jupiter's  satellites :  Latitude  of  Glra,  30^  62^  0^^ 
OIra  to  Thanno ;  total  distance  eight  miles.  Down  the  nortl^ 
side  of  the  glen,  and  pass  the  villages  of  Bisat  and  Deyah  tQ 
Dakiat,  a  large  village,  4  m.  6  f.  Proceed  parallel  to  t^ 
Jumna,  but  above  it,  1  m.  6  f.  and  descend  to  the  Badal  fiv^, 
which  comes  from  a  glen  s^lar  to  that  of  Banal,  but  is  longfTi 
and  contains  more  and  larger  villages. 

The  river  joins  the  Jumna  here ;  it  comes  from  the  Cedan 
Canta,  a  large  mountain  covered  with  snow,  and  its  course  if 
from  N.  15^  west;  breadth  about  40  feet;  depth  1^  and  3  feet 
Proceed  I4.  mile  further  to  Thanno,  a  small  village,  400  feet 
above  the  right  bank  of  the  Jumna. 

The  road  to  day  chiefly  on  a  gradual  descent ;  path  good  and 
pleasant.  The  Jumnotn  snowy  peaks  seen  up  the  river,  bavp  • 
noble  appearance ;  the  eastern  peak  bears  56  17^  NE, ;  its  Mti* 
tude  8^  16^.  Thanno  appears  to  be  4083  feet  above  the  level  of 
8eharanpur.     Latitude  observed  30°  49'  12". 

Thanno  to  Catnaur ;  total  distance  4  m.  2  f.  Steep  descent 
to  the  Jumna,  and  cross  it  on  a  sangha,  which  consists  of  three 
small  spars  and  some  twies  bound  together,  and  laid  ficroBs  iu 
the  manner  of  a  hurdle.  The  sangha  is  in  two  portions,  beiog 
laid  from  rock  to  rock ;  one  is  nine  paces  in  length,  and  the 
other  seven^  the  breadth  of  the  river  being  about  40  feet ;  but 
it  is  deep,  being  confined  between  the  rocks,  through  which  it 
frJls  like  a  cataract.  The  water  nearly  touches  the  bridge, 
which  is  a  bad  one.  Some  of  my  goats  fell  through  it,  im 
were  drowned.  Above  this  place,  the  bed  of  the  Jumna  is  much 
inclined ;  the  stream  bounds  from  rock  to  rock,  and  for  the 
most  partis  a  series  of  small  cataracts. 

A  mile  beyond  the  sangha,  cross  the  S'ilba,  a  small  river  from 
the  glen  of  that  name,  and  proceed  to  Catnaur,  a  small  village 
500  feet  above  the  left  bank  of  the  Jumna.  Up  the  S'ilba  ^en 
is  a  convenient  pass  over  the  ridge,  which  separates  the  Granges 
and  Jumna. 

Tile  path  to  day  chiefly  ascent  and  descent,  and  very  rough 

and  steep  in  most  places ;  and  hence  forward  the  features  of  the 

mountains  bear  a  harsher  appearance  >  tVi^\^  Wu%  ^B^enSiy 
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mural  Diecipioes  rising;  from  tbe  bed  of  the  Jumna  to  tha  height 
of  1500  to  2000  feet,  either  on  one  side  or  tbe  other.  The  sum- 
mits of  the  mountains  all  roimd  are  deep  in  snow.  A  stream^^ 
Itfom  a  peak  called  DaUia  Cursu  joins  the  Jumna  here  from  the 
SE.     Latitude  observed  30^  51'  35'\ 

As  no  grain  was  to  be  had  here,  I  was  obliged  to  march  in 
the  afternoon  to  a  very  large  village  called  P^,  situated  up  a 
wild  glen  ;  this  was  a  good  deal  out  of  my  route.  The  inhabi-  . 
tants  of  Pali  and  the  neighbouring  villages  have  been  noted  for 
9^  rebellious  spirit  against  both  the  Gur'hwal  and  Gorc'ha 
governments.  They  %ad  cut  off  several  parties  o^  the  Raja's 
troops,  and  surprised  and  destroyed  a  complete  company  of 
Ghoic'has  several  years  ago,  for  which  they  were  punished  by  a 
force  sent  against  them  under  the  brave  chief  B'hacti  T'hapa. 
On  my:  arrival,  they  refused  to  sell  me  any  suppUes,  and  I 
expected  to  have  had  trouble.  However/  towards  evening,  we 
came  to  a  better  understanding,  and  I  got  abundance  of  grain. 
The  village  consists  of  about  50  large  nouses ;  the  inhabitants 
are  stout  and  hard  featured,  and  the  women  generally  have 
light  complexions,  and  agreeable  countenances.  In  the  mom- 
iag  I  went  down  the  glen  1-j-  mile,  and  then  along  the  right  bank.' 
of  the  Jumna,  but  higluabove  it,  by  a  difficult  and  very  unplea- 
sant pathway  overhanging  it.  In  one  place  I  was  obliged  to  go 
with  great  caution,  and  bare  footed,  for  a  false  step  would  be 
fatal.  The  precipices  on  the  opposite  side  of  the  river  are  (]^uite 
perpendicular,  and  on  this  exceedingly  steep.  Afler  passing  the 
worst  part,  descend  to  Oj'ha  Ghur,  a  hamlet  of  three  huts  only, 
in  a  dismal  situation,  at^  the  feet  of  steep  and  lofty  cliffs^  the 
rockjs  hurled  from  which*  by  the  earthquake  of  1803,  buried  a 
small  fort  and  village  which  once  stood  here,  Dreadful  memen- 
tos are  seen  in  these  mountains  of  the  effects  of  that  catastrophe. 
Under  Oj'ha  Ghur,  a  stream  falls  into  the  Jumna,  and  several 
cataracts  are  seen  falling  among  the  surrounding  precipices. 
There  are  some  hot  springs  at  the  bed  of  the  Jumna  which  i^. 
400  feet  below  the  hamlet.     Latitude  observed  30°  54'  47'^ 

Oj'ha  Gur  to  Rana  ;  total  distance  4  m.  5  f.  In  paces  91'815. 
2655  paces  along  the  mountain's  side,  and  descent  to  the 
Jumna.  Cross  it  on  a  sangha  of  two  small  spars ;  its  length  20 
feet ;  breadth  about  2^  feet.  The  river  rushes  with  great  vb- 
lence  under  the  sangha,  and  nearly  touches  it.  The  general 
breadth  of  the  stream  is  greater,  but  it  is  here  confined  between 

two  rocks. 

1200  paces  by  the  margin  of  the  river ;  the  rest,  for  the  most 
part,  ascent,  and  in  some  places  very  steep  and  rugged. 

lULna  is  a  small  village,  of  15  houses,  about  800  feet  above  the 
left  bank  of  the  river  on  the  slope  of  the  mountain  ;  the  general 
lower  line  of  snow  on  it  does  not  appear  to  be  more  than  1000 
feet  above  the  village.  The  opposite  bank  of  the  river  is  com- 
posed of  yellow  granite  precipices  rising  muraUy  feo\sxV)ckfc«»Vxe»S3ix 
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to  the  hei]^ht  of  about  2600  feet  or  more.  Tbe  courses  of'  the 
rock  are  disposed  almost  horizontally  as  high  as  1000  feet  aboVe 
the  river ;  but,  towards  the  summits^  they  appear  to  incline:  ipi 
an  angle  of  about  35°,  the  apex  being  to  the  SW.  Het^r 
storms  of  hail  and  thunder. 

Rana  to  Bannasa;  distance  7839  paces.  Ascents  vA 
descents  to  the  small  village  of  Bari  2356  paces ;  684  paicek 
farther  descent  to  the  Burha  Ganga  river,  which  has  a  course  if 
about  eight  miles  from  the  snows  to  die  right;  it  is  in  Uib 
streams,  each  eight  paces  wide,  and  18  inches  deep,  and  joiop 
the  Jumna;  1480  paces  of  exceedingly  steep  ascent;  thA 
remainder,  ascents  and  descents,  and  difficult  road.  Cross  the 
Jumna  on  a  sangha,  and  also  the  Bannasa  river,  which  is  aboiit 
two-thirds  of  its  size,  and  joins  it  here.  Ascent  to  BannasSi.s 
small  village,  at  the  foot  of  a  rocky  mountain,  a  fall  from  wbidi 
last  year  destroyed  half  the  village.  Angle  of  altitude  of  this 
mountain,  40°  55\  Among  the  cliffs  and  on  the  summit,  1 
observed  with  a  telescope  many  of  a  species  of  animal  peculiir 
to  these  elevated  regions ;  it  is  called  Pheir,  and  as  a;inoiui- 
taineer  in  my  service  succeeded,  after  many  toilsome  chases,  m  . 
shooting  one  of  them,  I  can  give  a  description  of  its  dimensions. 

FeeU  Jxu 
Length  from  the  tip  of  the  nose  to  the  end  of  the  tail, 
the  length  of  the  face  11  inches,  and  of  the  tail, 

3  inches  only 5  0 

Height  from  shoulder  to  toe 3  2f 

Girui  at  the  chest • •.••••  2  1 1<^ 

Girth  at  the  loins •••••••••  2  4  • 

Length  of  the  hair  at  the  shoulders,  eight  inches,  but  on  the 
other  parts  of  the  body  it  is  short.   I  preserved  the  skin  and  the. 
bones  of  the  head  and  horns,  and  presented  them  to  the  Most 
Noble  the  Gbvernor-Oeneral,  who,  I  believe,  sent  them  to  Sir. 
Joseph  Banks. 

The  face  of  the  animal,  which  was  a  male,  resembles  that  of. 
the  Nil  Grao.    The  horns   are  large,  the  lower  part  of  them 
stands  nearly  erect  from  the  forehead,  but  the  upper  half  bends 
backward.    The  hoofs,  cloven.    The  colour,  that  of  a  camel  or . 
lion,  and  the  long  hair  about  the  shoulders  and  neck  somewhat 
resembles  a  lion^s  mane.    The  flesh  appeared  coarse,  and  an 
unpleasant  musky  smell  exhaled  from  it.    The  Hindustanis  would 
not  touch  it,  but  the  Gorc'ha  Sipahls,  and  mountaineer  Coolies 
ate  it  with  avidity.     It  is  remarkable  that  those  people  will  not^ 
eat  mutton.    The  Pheir  is  a  gregarious  animal,  and  appears  to., 
subsist  on  the  short  herbage  at  the  edge  of  the  snow.     The,] 
chase  of  it  in  its  haunts  on  the  cliff:^;  and  precipices  is  most  diffi^  ; 
cutt  and  dangerous ;  but  in  tbe  depth' of  winter  when  the  snQW  -. 
drives  them  down  to  the  villages,  the  people  hunt  and  kill  them-t 
more  easily. 
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In  this  neighbourhood  springs  of  hot  water  are  very  nume- 
rous ;  they  are  seen  bubbhn^  up  among  the  rocks  in  various 
E faces  near  the  rivers.  The  neat  of  the  water  is  too  great  to 
ear  the  hand  in  it  for  many  moments ;  but  having  broken  my 
long  scaled  thermometer,  I  could  not  ascertain  its  precise  tem- 
perature. The  water  has  little  if  any  taste.  About  half  a  mile 
aboveits  junction  with  the  Jumna,  the  Bannasa  river  falla  from 
s  precipice  of  yellow  and  rose-coloured  granite,  of  80  or  90  feet 
bigh,  in  a  noble  cascade.  The  breadth  of  the  stream  is  about 
15  feet,  and  it  falls,  with  much  noise,  into  a  deep  basin,  which  it 
has  worn  in  the  rock. 

The  slream  is  caused  by  the  melting  of  the  snows  on  the 
heights  above. 

From  the  village,  two  of  the  Juninotri  peaks  appear  towering 
above  the  clouds  wiih  sublime  effect.  Angle  of  altitude  (taken 
by  reflection  in  mercury)  of  the  east  peak,  15°  34'  46",  of  the 
west,  17°  10'  10". 

BamUisa. — Longitude  ofBannasa,  5°  13'  47'9". 

The  beginning  of  twilight  made  the  observation  not  so  good 
aa  it  would  have  otherwise  been.    Lat.  observed,  30° 55'  50". 

This  is  not  a  good  latitude.  The  weather  was  cloudy  and 
stormy,  with  showers  of  sleet. 

Bannasa  to  Cursali ;  thermometer  at  sunrise,  33°. 

Descend  to  the  Jumna,  and  cross  it  on  a  plank  12j-  feet  long, 
and  again  on  a  plank  of  10  feet;  depth  of  the  water  2^  feet; 
beds  of  frozen  snow  extend  to  the  margin  of  the  stream.  A 
most  laborious  and  steep  ascent  of  675  paces,  whence  gradually 
descend,  and  cross  the  Jumna  on  a  small  sangha,  where  it 
receives  the  Imri  rivulet  from  the  snow,  whence  it  originates, 
about  \-^  mile  to  the  end.  It  is  less  than  the  Jumna,  which  is 
now  teduced  to  the  rank  of  a  rivulet.  Strong  ascent  to  the  vil- 
lage of  Cursali.     Total  distance  4978  paces. 

Stormy  weather  and  very  cold  ;  driving  shoivers  of  sleet  and 
rain ;  path  bad  and  slippery. 

The  village  of  Cursah  contains  about  25  substantial  housei^ 
and  is  situated  at  the  immediate  feet  of  the  Jumnotrl  snowy 
peaks  ;  but  they  are  notviaihie,  as  the  near  and  steep  part  of  the 
base  obstructs  the  view.  The  situation  is  very  peculiar,  and 
one  would  hardly  suppose  that  people  should  choose  to  live  iu 
such  a  remote  and  cold  place.  It  is  the  latter  end  of  April,  and 
yet  daily  slight  showers  of  snow  fall,  and  the  remains  of  drifU 
yet  lie  iu  shaded  places  in  the  village.  By  the  sides  of  the  Imri 
and  Jumna,  there  are  several  spots  of  flat  ground  on  which  the 
inhabitants  cultivate  grain  enough  for  their  subsistence.  To  the 
west,  north,  and  east,  this  little  secluded  place  is  bounded  by 
the  lofty  cliffs  of  the  Himalaya ;  and  to  the  south  it  is  sheltered 
by  a  mountain,  the  north  face  of  which  is  not  so  steep,  and  it  is 
.     clothed  with  trees.      All  those  are  at  present  dee^  "m  ftuo'w, 

K reaches  down  to  tbejev^  of  t'     '  .  t  ..     ._ :. 
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the  place  by  ho  means  an  uncomfortable  abode>  for  the  heights 
near  it  shelter  it  from  the  violence  of  the  winds.  The  suki  b 
pleasantly  warm  in  the  middle  of  the  day,  and  the  progrem  tf 
vdgetation  is  rapid  in  proportion  to  the  length  of  the  winte#. 
The  rocky  and  snowy  defile  called  Jurnnotri^  where  the  JuoSrii 
originates,  is  seen  in  the  direction  of  N.  42^  east*  Distant  thM 
niiles.     Latitude  of  Cursali,  30°  67'  19''. 

During  three  days  I  attempted  to  get  some  sets  of  Intiir 
distances^  and  also  transits  of  the  moon  over  the  meridian,  bat 
was  constantly  prevented  by  clouds  from  doing  any  thing  salii- 
factorily. 

Cursali  to  Jamnotri.  Flat  along  the  village  fields :  keie 
climb  a  steep  rocky  corner  above  the  river's  bed.  Jomlltitifi 
neariy  41°  30'.  Chia  mountain,  over  which  there  is  a  jpass  to 
Sxic'ni  on  the  Ganges,  practicable  in  the  rains  (at  present^  il'ft 
blocked  up  by  deep  snow). 

Steep  descent  through  snow  1  to  5  feet  deep ;  then  flat* 

Fields.  Slight  acclivity ;  snow  patches;  Abundanoe  of 
j>heasants  here,  chiefly  of  the  kind  called  Monal. 

Rough  and  rocky  *}  descend  to  the  Juinna,  which  in  seVenl 

E laces  flows  under  bedi^  of  snow  26  or  30  feet  thick.  An  over- 
anging  precipice  to  the  right.  A  torrent  called  the  Bandidi, 
half  the  size  of  the  Jumna,  joins  it  from  a  clefl  in  the  tock,  and 
is  the  fii^t  tribute  it  receives.  The  path  to  this  station  enta)rely 
through  snow ;  cross  the  riv^f*  twice,  once  on  the  stones,  ani 
once  on  a  snow  arch. 

At  Bhairo  Ghati.  The  crest  of  one  of  the  steepest  ascetils 
(for  its  length)  I  ever  saw  ;  it  h  entirely  up  the  snow^  in  whiok 
we  cut  steps  with  p'haoftis  (spades)  to  facilitate  our  passage 
There  is  here  a  place  dedicated  to  Bhairo  Lai,  who  is  esteenm 
to  be  the  Janitor  of  Jumnotri  and  Gangotri.  It  is  nothing  mmSB 
than  a  low  building  (if  it  may  be  so  called)  of  three  feet  hi^lif 
containing  some  smsdl  iron  tridents.  I  hung  a  new  English 
silver  coin  by  a  copper  ring  on  one  of  them. 

Exceedingly  steep  descent  to  the  Jumna  by  steps  cut  in- the 
snow.  A  cascade  of  the  stream  cuts  through  the  snow,  vai 
falls  from  a  rock  of  the  height  of  about  60  feet. 

Stiff  ascent  up  the  snow  bed,  which  conceals  the  river. 
Except  here,  where  the  stream  is  visible  for  a  few  yards  throd^  I 
a  hole  in  the  snow,  the  snow  bed  is  about  100  yards  wide,  arid  v 
bounded  by  high  precipices,  from  which  masses  of  rock  of  40  j 
feet  in  length  have  recently  fallen.  i 

River  as  before  under  the  snow :  here  it  appears  through  a 
deep  hole  falling  in  a  cascade  from  the  rock  below  the  snoir* 
Rocks  on  both  sides,  those  to  the  right  cased  with  ice. 

At  Jumnotri,  the  snow  which  covers  and  conceals  the  streaii 

is  about  60  yards  wide,  and  is  bounded  to  the  right  and  left  by 

mural  precipices  of  granite ;  it  is  40  feet  6-J-  inches  thick,  and  hrt 

Allen  from  the  precipices  above.    In  front,  at  the  distance  tJf 
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ibo«t  500  yaidfty  part  of  the  base  of  the  great  Jumnotri  moun,* 
tain  risea  abruptly  cased  in  snow  and  ice,  and  shutting  up  and 
totaHy  terminating  the  head  of  this  defile,  in  which  the  Jumna 
alienates*    I  was  able  to  measure  the  thickness  of  the  bed  of 
IBOW  over  the  stream  very  exactly  by  means  of  a  plumb  line  let 
down  through  one  of  the  holes  m  it,  which  are  caused  by  the 
staam  of  a  great  number  of  boiling  springs  which  are  at  the  bof^ 
der  of  the  Jumna.    Hie  snow  is  very  solid  and  hard  frozen ;  but 
wa  found  means  to  descend  through  it  to  the  Jumna  by  aa 
eioeedinsly  steep  and  narrow  dark  hole  made  by  the  steam,  and 
witnessed  a  very  extraordinary  scene,  for  which  I  was  indebted 
tor  the  eariiness  of  the  season,  and  unusual  quantity  of  snow 
whith  has  fall«i  this  year.    When  I  got  footing  at  the  stream 
dbeie  only  a  large  pace  wide),  it  was  some  time  before  I  could 
Qfcera  any  thing,  on  account  of  the  darkness  of  the  place,  made 
more  so  by  the  thick  steam ;  but  having  some  white  lights  with 
me,  I  fired  them,  and  by  their  glare  was  able  to  see  and  admire 
<he  cuTious  domes  of  snow  overhead ;  these  are  caused  by  the 
hot  ateam  melting  the  snow  over  it.    Some  of  these  excavations 
me  very  spacious,  resembling  vaulted  roofs  of  marble ;  and  the 
(HOW  as  it  melts  faUs  in  showers,  hke  heavy  rain,  to  the  stream^ 
wliich  appears  to  owe  its  origin  in  a  great  measure  to  these  sup«> 
jdiea.    Having  only  a  short  scaled  thermometer  with  me,  I  cofud 
not  ascertain  the  precise  heat  of  the  spring,  but  it  was  too  hot  to 
'bear  tiie  finger  in  for  more  than  two  seconds,  and  must  be  near 
the  boiiiiig  point    Rice  boiled  in  it  but  imperfectly.    The  range 
of  springs  is  very  extensive,  but  I  could  not  visit  mem  all,  as  the 
rest  are  m  dark  recesses  and  snow  caverns.    The  watcor  of  them 
inn  up  with  great  ebullition  through  crevices  of  the  granite 
lock,  and  deposits  a  ferruginous  sediment,  of  which  I  coUected 
aome  :  it  is  tasteless,  and  1  did  not  perceive  any  peculiar  smell*. 
From  near  this  place,  the  line  ot  the  course  of  the  Jumna  is 
■jgrceptible  downward  to  near  Lak'ha  Mandal,  and  is  55^  40^ 
8W.    It  will  be  seen  by  the  notes  that  from  the  place  called 
Bfaaira  Ghati,  the  bed  of  the  river  is  overlaid  with  snow  to  the 
depth  of  from  15  to  40  feet,  except  at  one  or  two  places,  where 
it  mows  itself  through  deep  holes  in  the  snow. 

The  snow  bed  is  bounded  to  the  right  and  left  by  mural  precir 
s  of  light  coloured  granite  :  on  some  ledges  there  is  a  sprink- 
of  sou  where  the  b'hojpatra  bushes  grow.  The  end  of  this 
w  defile  is  closed,  as  before  observed,  by  part  of  the  base  of 
tlie  great  snowy  mountain  of  Junmotri,  and  which  is  visible 
from  the  plains.  The  altitude  of  the  part  of  the  mountain  visible 
is  29^  48^ ;  but  higher  parts  are  concealed  by  the  lower  and 
nearer.  The  face  of  the  mountain,  which  is  visible  to  the 
height  of  about  4000  feet,  is  entirely  cased  in  snow  and  ice,  and 
very  steep.  The  foot  of  the  base  is  distant  from  the  hot  springs 
«lxmt  600  jards,  and  immediately  where  the  aa&ei^  \^^c^^\a^^ 
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-Abrupt,  a  small  rill  is  ssen  falling  from  a  rock  which  proji 

'  Irom  the  snow;  itia  aboutthree  feet  wide,  andshallow,  being  01 

[  shower  of  spray  produced  by  the  snow  now  thawing  in  the  t 

l^ys  at  noon.     Above  that  no  water  whatever  is  seen;  if  tlim 

I  %ere  any,  it  would  be  visible,  as  the  whole  base  of  the  moaatais 

[  ia  exposed  to  view,  directly  in  front ;  consequently  the  above  dl 

48  the  most  remote  source  of  the  Jumna.     At  the  present  season 

St  was  not  possible  to  go  to  it,  as  the  snow  bed  was  further  on 

impassable,  being  intersected  by  rents  and  chasms  caused  bj 

tte  falhng  in  of  the  snow,  as  it  melts  by  the  steam  of  the  boihi^ 

springs  below  it. 

'  Here  then  ia  the  head  of  the  Jumna  on  the  SW.  side  of  the 
stand  Himalayii  ridge,  differing  from  the  Ganges,  inasmuch  U 
mat  river  has  the  upper  part  ol  its  course  within  the  Himalayi, 
flowing  from  the  south  of  east  to  the  north  of  west;  audits 
only  from  Suc'hi,  where  it  pierces  through  the  Himalaya,  thatit 
assumes  a  course  of  about  S.  20°  W. 

:  The  fallof  the  Jumna  from  Jumnotri  to  the  Dun  is  very  cond- 
derable.  I  regret  1  had  not  a  good  barometer  to  ascertain  the 
'  lieight  of  Jumnotri.  I  had  with  me  an  empty  country-made 
J}ai'ometer  tube  with  which  I  endeavoured  to  gain  an  approxi- 
mate idea  on  the  subject.  Having  warmed  and  well  dried  ihe 
itube,  I  filled  it  gradually  with  mercury,  driving  out  such  air 
4mbblee  as  were  visible,  and  inverted  it  in  a  deep  cup  of  quick- 
,  taking  care  not  to  remove  my  finger  from  the  orifice  till 
the  lower  end  of  the  tube  was  fairly  below  the  surface  of  the 
I  quicksilver ;  the  tube  was  kept  in  an  erect  position  by  means  of 
»  plumb  line. 

'■  The  length  of  the  column  was  20-40  inches,  which,  corrected 
for  temperature,  gives  10,483  feet  for  the  height  of  Jumfiobi 
above  the  sea,  taking  30*04  inches  for  the  level  of  the  sea. 
i '*  The  above  is  only  a  rude  experiment,  but  1  had  not  the  metCBs 
J|«f  making  a  better;  the  length  of  the  column  may  be  depended 
P'lbn  to  the  20th  part  of  an  inch,  I  think,  but  the  probable  impnrity 
T  <(f  the  mercury  may  cause  an  error  of  200,  or,  perhaps,  300  ftet. 
\  '<:  Near  noon,  I  took  a  short  set  of  circum -meridional  altitudes 
I  of  the  sun  for  the  latitude.  Mean  latitude  of  the  hot  springs  of 
[  'Jumnotri,  30"  58' 52-1". 

The  latitude  of  the  small  fall  or  rill,  which  may  more  property 

be  called  the  head  of  the  Jumna,  will  be  30°  59'  06"- 

'.'     April  2\. — Having  finished  my  observations  by  two  o'clock, 

i  set  out  to  return ;  the  heat  of  the  sun  had  then  begun  to  melt 

the  snow  on  the  cliffs  on  both  sides,  and  many  rocks  and  himps 

of  snow  were  falling  down :  this  obliged  us  to  run  with  all  speed 

down  the  snow  bed  to  get  out  of  the  way  of  these  missiles. 

It  Several  of  the  people  had  narrow  escapes  from  the  falling  frag- 

P.  ijienls,  but  no  one  was  struck. 

■  j^   TJj^,inhabitanta  of  Cur&ali  say,  thatit  is  17  years  since th_ej 
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Iiad^sa  severe  a  winter  as  the  last.  At  Jumnptri,  the  iocliuatioa 
of  tiie  granite  i^ck  in  from  43°  to  45°  from  the  horizon;  the 
«pex  being  to  the  SW.  or  towards  the  plains. 

Ab  the  season  was  not  sufficiently  advanced  to  allow  of  mv 
paRHiag  to  the  Ganges  by  the  Chia  or  Cllsaum  mountains^  both 
M  which  are  at  present  impassable  from  the  depth  of  snow  on 
iihem^  I  returhea  to  Catnaur,  and  going  up  the  Shialba  slen^ 
crossed  the^  ridge,  which  divides  the  two  rivers  at  the  Jackeni 
<3hat»  and  descended  by  Bauna  to  Barahat,  from  whence  I  pro- 
eeedod  up  the  Ganges  to  Reital^  and  continued  my  route  beyond 
Crangotri^  as  before  mentioned. 

IlBnortly  hope  to  be  able  to  present  to  the  Society  the  result 
ffiliy  trigonometrical  operations  to  determine  the  heights  and 
.positions  of  ail  the  peaks  of  the  Himalaya  visible  from  Seharan- 

Jm,:  an4  also  an  account  of  the  sources  of  the  Tonse  and 
ahaavl  rivers,  and  of  the  upper  part  of  the  course  of  the  Setlej* 


Article  III. 
:     Chi  a  New  Lead  Ore.    By  H.  I.  Brooke,  Esq.  FRS.  &  FLS. 
.  '      (To  the  Editor  of  the  Annals  of  Philosophy.) 

SSSi^  Julif6y  1823. 

The  third  volume  of  the  Edinburgh  Philosophical  Journal 
cont9Ui3  a  notice  from  me  of  three  varieties  of  lead  ore  which 
.  had  not  been  before  accurately  described.  I  have  now  to  add 
u  fourth,  of  which  only  a  very  slight  account  has  been  given  by 
Jdr.SQwerby  in  the  third  volume  of  his  Brit.  Min.  p.  5^  under 
^tfia  name  of  blue  carbonate  of  copper. 

,:.  It  is  only  within  a  few  days  that  I  have  had  an  opportunity  of 
•examining  this  substance. 

The  specimens  I  have  seen,  as  well  as  that  figured  by  Mr. 
.  Sowerby*  were  found  at  Wanloch  Head  or  Lead  Hills. 

The  racility  with  which  this  species  may  be  cleaved,  the  bril- 
pliancy  of  the  cleavage  planes,  and  the  angle  at  which  those 
planes  incline  to  each  other  were  indications  that  the  substance 
wa^  not  carbonate  of  copper ;  and  it  appears  on  examination  to 
be  a  compound  of  sulphate  of  lead  and  hydrate  of  copper,  and 
m^y  be  denominated  cupreous  sulphate  of  lead. 

The  colour  resembles  the  brightest  specimens  of  blue  carbon-- 
ate  of  copper. 

Specific  gravity  about  5*3,  but  as  the  specimens  I  possess  are 
not  perfectfy  free  from  included  particles  of  carbonate  of  lead 
^  and  of  cupreous  sulphato-carbonate  of  lead,  \t\a^tc^;>^^^(^)A^ 
the  gpecibc  gravity  of  more  perfect  specimena  mvf  dXS^xVsc^ 
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small  degree  from  that  which  I  have  given.  A  fragment  c^  14 
grain,  which  is  more  transparent  than  the  general  mass  .of  il^ 
substance,  has  indicated  a  specific  gravity  oT  5*43. 

It  scratches  sulphate,  but  is  scratched  by  carbonate  of  lead. 

For  the  purpose  of  enabling  me  to  describe  the  crystalline 
form  more  accurately  than  I  could  have  done  from  my  own  spe- 
cimens, Mr.  Sowerby  has  favoured  me  with  a  couple  of  smafl 
crystals  whose  form  is  rudely  represented 
by  the  annexed  hastily  drawn  figure. 

The  cleavages  are  parallel  to  the  planes 
M  and  T.  That  parallel  to  M  may  be 
effected  almost  by  pressure  between  the 
£nger8.  I  have  not  observed  any  trans- 
Terse  cleavage,  but  as  the  plane  P  is  at 
right  angles  to  M  and  T,  and  as  the  plane 
M  does  not  meet  the  planes  b^  and  T  at 
the  same  angle,  the  primary  form  may  be 
regarded  as  a  right  prism  whose  base  is 
an  oblique  angled  parallelogram. 

The  measurements  are  as  follows,  the  letters  b\  a%  T',  and  M', 
Jbeing  placed  above  the  edges  of  the  planes  to  which  they  relate: 


V 

''X 

P      N. 

r^ 

«^ 

M 

T 

a 

MonT. 
f 
c  . 
P, 


102° 

104 

120 

90 

T  on  ffl 161 

M'onft 104 

T 102 

P  on  a,  or  a' 90 


46' 

60 

30 

0 
30 
50 
45 

0 


If  we  suppose  the  plane  b  to  result  from  a  decrement  by  aw 
vow  on  the  acute  lateral  edge  of  the  piism,  the  terminal  ectet  of 
the  plane  M  would  be  to  that  of  plane  T  nearly  as  1  i  to  23,  «■! 
if  the  planes  c  and  cf  are  produced  by  a  decrement  by  one  row 
on  the  terminal  edges,  the  height  of  the  prism  will  be  to  ths 
greater  terminal  edge  as  13  to  23  nearly. 

The  specimen  I  possess  is  so  small,  and  so  little  of  it  is  pw> 
iecdy  pure,  that  I  have  not  been  able  to  submit  more  than  a>few 
grains  to  analysis.  The  result  of  this  has  given  the  foUomig 
proportions  of  the  constituent  parts  of  the  mineral : 

Sulphate  of  lead 75*4 

Oxide  of  copper 18*0 

Loss  by  heating 4*7 

As  ikere  was  not  any  effervescence  perceptible  diMring  Ibe 

solution  of  the  mineral  in  sulphuric  acid,  the  loss  by  faeatiiBig 

jmgM  ba  ve  been  occasioned  by  the  Yowk  oC  ^<i«!k£i£^  «i&)  \  >  %a^  iff  «e 
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usume  as  the  eq^uivalent  for  sulphate  of  lead,  190  =s  1  oxide  of 
dead  +  1  sulphunc  add,  and  for  thatof  hydrate  of  copper,  ^^^ 
zs    1    peroxide  of  copper  +   2  water,  the   substance  wbi 
approach  very  nearly  to  a  definite  compound  of 

*  2  atoms  sulphate  of  lead  equiv alent  to . .  7&5 
'  1  atom  hydrate  of  copper 24*4 

H.I.  Brooke. 


Articjle   IV. 


Account  of  Dr.  Harems  improved  Deflagrator^  and  of  the  Fusion  of 
Charcoal  and  other  Phenomena  produced  by  it, 

A  DESCRIPTION  of  the  instruments  invented  by  Dr.  Hare^  of 
Philadelphia,  and  named,  the  one  a  Calorimetor,  and  the  other  a 
Deflagrator,  has  been  given  at  p.  176,  vol.  xiv.  and  p.  329,  vol.  i. 
New  Series,  of  this  journal.  A  correspondence  between  Dr. 
Hare  and  Dr.  Silliman  will  appear  in  the  American  Journal  of 
Science,  containing  the  description  of  a  new  Deflagrator,  and  of 
various  interesting  phenomena  presented  by  those  instruments, 
of  which  the  following  is  an  account  drawn  up  from  the  letters 
forwarded  to  the  Editor  by  Dr.  Hare. 

From  various  considerations  Dr.  Hare  was  induced  to  construct 
an  instrument  consisting  of  zinc  plates  surrounded  by  copper 
cases.  The  zinc  plates  were  seven  inches  by  three,  and  the 
jQOpper  cases  were  of  such  a  size  as  to  receive  them  much  in  the 
laanner  of  Wollaston's  construction.  "  There  was, however,"  says 
I)r>H.  *^  this  apparently  slight  but  really  important  difference,  that 
tiie  cases  employed  by  me  were  open  at  top  and  bottom  instead 
•f  opposing  the  edges  of  the  zinc  laterally,  as  in  Wollaston's.  One 
hundred  galvanic  pairsthus  made  were  suspended  to  two  beajoas, 
each  holding  50.  Between  each  case,  a  piece  of  pasteboard 
Baaked  in  shell  lac  varnish  was  interposed,  so  that  the  whole 
constituted  a  compact  mass,  into  which  a  fluid  could  not  enter^ 
unless  through  the  interstices  purposely  preserved  between  the 
copper  and  the  zinc."  This  apparatus  was  equally  powerful 
with  the  original  deflagrator,  yet  its  oxidizable  surface  was  not 
of  more  than  half  the  extent,  and  it  wascomprised  in  one-eighth 
part  the  space. 

In  this  construction  of  apparatus,  where  two  or  more  beams  6f 
filatcs  "were  used,  they  were  fixed  side  by  side  in  a  fratiae,  and 
gonnected  one  with  another  as  in  the  common  voltaic  ia^ttur 
mtJ^.. .:  Tk^n  irQVighs  idtboot  partitions;  one  ioc  ^^^kXi A^^smsl;^ 
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were  placed  an  a  platform  beneath  them,  and  being  filleil  mA 
water  or  acid,  were  raised  by  levers  and  a  treadle  under  f&b 
platform  until  the  plates  were  immersed.  By  a  series  of  250 
pair,  barytes  was  deflagrated,  and  the  platina  which  supported  it 
destroyed  like  pasteboard  before  an  incandescent  iron.  Platina 
wire,  3-I6th8  of  an  inch  in  thickness,  was  made  to  flow  like 
water.  Iron,  of  like  dimensions,  burned  explosively.  Mercuty 
was  deflagrated  by  connecting  two  vessels  containing  the  m6tal 
with  the  poles  of  the  instrument,  and  then  letting  a  stream  ran 
from  one  mto  the  other  through  a  small  orifice. 

*' Probably  the  most  useful  mode  of  applying  such  instruments 
to  analysis  would  be  to  expose  substances  in  carbon  to  the  dis- 
charge in  vacuo.  I  observed  that  after  iron  and  charcoal  were 
ignited  between  the  poles  during  a  few  seconds  under  kn 
exhausted  receiver,  on  admitting  the  air,  a  flash  took  place,  and 
a  yellowish  red  fume  appeared  which  condensed  on  the  glass. 
It  would  seem  the  iron  was  volatiUzed,  and  that  the  admission  of 
air  oxidised  the  vapour.'^ 

An  instrument  of  this  kind  produces  torture  when  applied  for 
a  short  time  to  the  back  of  the  hand,  and  is  most  sensible  over 
any  of  the  most  turgid  veins^  where  the  skin  is  tender  :  there  is 
very  little  difference  in  the  sensation  with  a  charge  of  waiter  or 
of  acid,  but  the  positive  pole  is  most  capable  of  producing  pain. 
The  shock  is  not  greater  in  any  sensible  degree  at  the  moment 
of  immersion  than  afterwards.  The  instrument  has  the  powejr  of 
afiecting  a  very  delicate  electrometer.  A  magnetic  needle  was 
very  powerfully  disturbed  by  the  deflaocrator  under  all  its  forms. 

In  a  letter  from  Dr.  Silliman  to  Dr.  Hare  is  then  described  the 
incompatibility  which  he  had  discovered  of  the  voltaic  batteries, 
and  the  instruments  of  Dr.  Hare  when  used  in  connexion.  The 
instrument  used  was  the  deflagrator  of  80  coils,  and  when  placed 
in  one  common  recipient  or  each  coil  in  a  separate  jaf,  the 
effects  were  the  same.  The  deflagrator  being  connected  by  its 
proper  poles  with  a  galvanic  battery  of  300  pair  four  inch  Jjplates 
mterposed  between  the  two  rows  of  the  deflagrator  of  4u  coils 
^ch,  lost  all  its  power,  and  the  effect  produced  was  very  Imuch 
inferior  to  that  of  the  battery  alone ;  for  in  fact  the  sparky  was 
hardly  perceptible.  The  chemical  powers  of  the  battery  Were 
also  destroyed;  the  300  pairs  usually  decomposed  water,  salts, 
&c.  with  decisive  energy,  but  now  hardly  produced  a  bubble  of 
gas,  or  affected  dilute  mfasion  of  red  cabbage.  The  power  of 
giving  a  shock  was  also  destroyed.  When  the  coils  were  iheiised 
out  of  the  fluid  and  suspended  in  the  air,  they  acted  xtiet^Iy  as 
conductors  of  the  power  of  the  common  battery  only  a  little 
.  .dimini3hing  it.  These  experiments  were  made,  with  different 
conibinations  from  620  pairs  down  to  20,  and  uniformly^  prbduced 
an  almost  entire  suspension  of  the  power  of  botii  instruiu^ts. 

Id  oi^' etp^rmenty'  26.  Mii:s  of  zipp  and  copper  plates,  six 
iacbes  square,  connected  oy  B\\pa  o![  eo^f^^^  ^^<1  suspended 


1822»}  Dr.  Shrews  improwd  Deftagraiclr.  131 

frQina  beam,  were  iiAmeirsed  in  a  trough  without  partitiona  c6ti-» 
taming  an  acid  liquor  and  the  defla^tor  then  connected^  \\^ 
power  was  completely  destroyed  ^  a  similar  result  was  obtained 
yOxcD.  50  pairs  of  Wollaston's  plates  were  used :  the  object  in 
these  experiments  was  to  ascertain  whether  a  battery  in  whicih 
.the  arrangement  of  metals  was  similar  to  that  in  the  deflagratot 
.would  produce  the  same  result  as  the  common  battery ,  which 
was  the  case.    In  most  of  the  experiments,  the  connexion  of  the 

.poles  was  occasionally  rerersed.  This  circumstance^  however, 
made  no  difference  in  the  results ;  a  feeble  spark  was  obtained 
as  before.  *'  Every  thing  tended  to  countenance  the  opinion 
that  the  interposition, of  the  common  galvanic  battery  operated 

.simply  as  an  impediment — that  it  was  completely  inert  in  relation 
to  the  deflagrator,  and  the  deflagrator  in  relation  to  it — that  the 

;  power  of  neither  would  pass  through  the  other,  and  consequently 
that  each  was  to  be  regarded,  with  respect  to  the  other,  simply  as 

,  so  much  interposed  matter  constituting  a  conductor  more  or  Ifss 
imperfect.*'  This  was  proved  by  diminishing  the  number  of 
interposed  plates ;  when  ihere  were  20,  the  powerof  the  deflagrator 

.  passed  freely,  but  diminished.  As  the  number  was  made  smaller, 
the  power  increased,  and  when  one  pair  only  remained,  there 
was  no  perceptible  impediment  to  the  power  of  the  deflagrator. 
In  another  letter.  Dr.  Silliman  relates  the  phenomena  of  the 
fusion  of  charcoal;  having  been  excited  to  a  close  observation  of 
what  took  place  when  charcoal  was  subjected  to  the  power  of 
these  instruments,  by  some  observations  of  Dr.  Hare.*    The 

Sieces  of  charcoal  were  prepared  by  i^iting  mahogany,  buried 
eneath  white  siliceous  sand  in  a  crucible  ;  they  were  about  half 
an  inch  in  diameter,  and  from  1^  inch  to  3  inches  in  length  ; 
they  were  tapered  to  a  point,  and  the  cylindrical  ends  placed  in 
sockets  connected  with  the  flexible  leaden  tubes  which  form 
the  polar  termination  of  the  series. 

**The  metallic  coils  of  the  deflagrator  being  immersed,  on 
bringing  the  charcoal  points  into  contact,  and  then  withdrawing 
them  a  little,  the  most  intense  ignition  took  place ;  and  I  was 
surprised  to  observe  that  the  charcoal  point  of  the  positive  pole 
instantly  shot  out  in  the  direction  of  the  longer  axis,  and  jthus 

Sew  rapidly  in  len^h  ;  it  usually  increased  from  the  tenth  to 
e  eighth  of  an  incn,  and  in  some  instances  attained  nearly  bne- 
iburth  of  an  inch  in  length  before  it  broke  off  and  fell.  Yester- 
day and  to-day,  I  have  carefully  repeated  these  experiments, 

,  and  in  no  instance  has  this  shoot  from  the  positive  pole  failed 
to  appear.  It  continues  to  increase  rapidly,  as  long  as  the  con- 
tiguous points  of  charcoal  are  held  with  such  care  that  tlirey  do 

.not  strike  against  each  other.  When  they  impinge  with  a  slight 
flhock,  then  the  projecting  shoot  or  knob  breaks  off  and  falls, 

' .  and  is  instantly  succeeded  by  another.    The  form  of  the  prbject- 

I 

*  Vd.  i.  (NevSeties)  p.  S33,  of  ilimaU  ^  Ph4U«op)>v« 
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ipg  shoot  is  sometimes  cylindricaly  but  more"  generally  it  is  that 
cdfa  knob  connected  ^ith  the  main  piece  of  charcoal  by  a  slex^ 
der  necky  much  resembling  some  stalagmites.  It  is  alwaj^  a 
clear  addition  to  the  length  of  the  charcoal,  which  does  notsufier 
any  waste  except  on  the  parts  laterally  contiguous  to  the  pro- 
jecting point. 

^'  The  charcoal  of  the  negative  pole  in  the  mean  time  under- 
!goes  a  change  precisely  the  reverse.  Its  point  insllLatly  disap- 
pears, and  a  crater-shaped  cavity  appears  in  its  plaoil ;  it  suffexs 
a  rapid  diminution  in  tne  direction  of  its  length,  and  immediate^ 
under  the  projecting  and  increasing  point  of  the  positive  pole ; 
but  it  is  not  diminished,  or  very  litUe,  on  the  parts  laterally  con- 
tiguous. If  the  point  of  the  positive  pole  be  moved  over  various 
parts  of  the  contiguous  negative  charcoal,  it  produces  a  crater- 
.ahaped  cavity  over  every  place  where  it  rests,  for  an  instsint.  In 
every  repetition  of  the  experiment  (and  the  repetitions  have 
been  numerous),  this  result  has  invariably  occurred.  It  appears 
as  if  the  matter  at  the  point  of  the  negative  pole  was  actually 
ransferred  to  the  positive,  and  that  the  accumulation  there  is  prO" 
duced  by  a  current Jlowing  from  the  negative  to  the  positive,  or  at 
least  by  an  attraction  exerted  in  that  direction,  and  not  in  the 
other.  It  does  not  appear  easy  to  reconcile  this  fact  with  any 
,  electrical  or  igneous  theory. 

^^  In  order  to  ascertain  wnether  the  projection  of  the  charcoal  at 
the  positive  pole  was  caused  by  an  actual  transfer  of  carbon  from 
the  negative,  a  piece  of  metal  was  substituted  for  the  charcoal 
at  the  negative  pole,  and  when  the  two  were  brought  into  con- 
tact, the  charcoal  point  of  the  positive  pole  remained  unaltered 
in  form,  although  a  little  shortened  by  the  combustion.  The 
experiments  with  the  two  charcoal  points  were  varied  by  trans- 
ferring, that  at  the  positive  end  (and  on  which  a  projection  was 
already  formed)  to  the  opposite  pole,  and  that  at  the  ne^tive^ 
and  in  which  a  correspundmg  cavity  appeared  to  the  positive. 

'^The  result  was  that  the  cavity  now  placed  at  the  positive  pole 
disappeared,  and  was  immediately  seen  at  the  negative  ;  wnile 
the  projection  now  placed  at  the  negative  pole  was  transferred  to 
the  positive.  These  experiments  were  several  times  repeated, 
and  uniformly  with  the  same  result.  They  seem  to  leave  no 
doubt  that  there  is  a  current  from  the  negative  to  the  positive  pole, 
and  that  carbon  is  actually  transferred  by  it  in  that  direction ;  * 
if  transferred,  it  must  probably  be  in  the  state  of  vapour^  since  it 
passes  through  the  ignited  arch  of  flame,  which  is  tormed  when 
the  points  are  withdrawn  a  little  distance ;  when  it  arrives  at  the 
positive  pole,  it  there  concretes  in  a  fluid,  or  at  least  in  a  soft  or 
/pasty'  state. 

*  Those  who  would  coptend  foe  a  euzrent  in  the  opjpioaie  direcdou  would  psrabahly 
flay,  that  the  projecting  point  of  the  positive  pole  U  fbrm^  from  the  carhon  contiguoua  on 
the  sides,  and  that  the  stream  of  heat  bums  die  cavity  in  the  opposite  pole ;  in  titker 
tBUjfM -current  it  ptwetL 
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,    *f  But  the  most  uiteresting  thing  remains  yet  to  be  stated^  On 
examining  with  a  magnifier  the  projecting  point  of  the  positive 
,pole,  it  exhibited  decisive  indications  of  having  undergone  a  real 
fusion.  ;^ 

^  The  projecting  point  or  knob  was  completely  different  from 
the  charcoal.beneath.  Its  form  was  that  of  a  collection  of  smaO 
spheres  abrogated,  exhibiting  perfectly  what  is  called  in  the 
«8scriptiye^]^uage  of  mineralogy  botryoidal  or  mamillary  Qon- 
cretions.  Jis'surface  was  smooth  and  glossy,  as  if  covered  with 
•It  varnish.;  the  lustre  was. metallic,  the  colour  inclining  to  grey, 
exhibiting  sometimes  iridescent  hues,  and  it  had  entirely  lost 
the  fibrous  structure.  In  short,  in  colour,  lustre,  and  form,  the 
fused  charcoal  bore  the  most  striking  resemblance  to  many,  of 
.the  beautiful  stalactidcal  and  botryoidal  specimens  of  the  brOwn 
hematite.  The  pores  of  the  charcoal  had  all  disappeared,  and 
the  matter  had  become  sensibly  harder  and  heavier. 

''  I  repeated  the  experiments  until  I  collected  a  considerable 
.quantity  of  these  fused  masses  ;  when  they  were  placed  conti- 
guously upon  some  dark  surface,  with  some  pieces  of  charcoal 
near  them,  they  appeared  when  seen  through  a  magnifier  so 
entirely  different  from  the  charcoal,  that  they  wqjild  never  have 
been  suspected  to  have  had  any  connexion  with  it,  had  it  not 
been  that  occasionally  some  fibres  of  the  charcoal  adhered  to 
the  melted  masses.  The  melted  and  \mmelted  charcoal  differ 
nearly  as  much  in  their  appearance  as  pumice  stone  and  obsi- 
dian, and  quite  as  much  as  common  stones  do,  from  volcania 
ecorise,  excepting  only  in  the  article  of  colour.  It  is  to  be 
understood  that  the  examination  is,  in  every  instance,  made  by 
means  of  a  good  ma^ifier^  and  under  the  direct  Ught  of  tbs 
son's  rays,  as  the  differences  are  scarcely  perceptible  to  the 
naked  eye,  especially  in  an  obscure  light.  The  portions  of 
melted  charcoal  are  so  decidedly  heavier  tlian  the  unmelted, 
that  when  fragments  of  the  two  of  a  similar  size  are  placed  con- 
tignously,  the  latter  may  be  readily  blown  away  by  the  breath, 
mile  the  former  will  remain  behind ;  and  when  the  vessel  con- 
taining the  pieces  is  incUned,  the  melted  pieces  will  roll  with 
momentum  from  one  side  to  Uie  other  in  a  manner  very  similar 
to  metallic  substances,  while  the  fragments  of  charcoal  will 
either  not  move,  or  move  very  tardily. 

'Mt  should  be  observed  that  during  the  ignition  of  the  char- 
coal points,  there  is  a  peculiar  odour  somewhat  resembling  elec- 
tricity, and  a  white  fume  rises  perpendicularly,  forming  a  well 
defined  line  above  the  charcoal.  There  was  also  a  distinct  snap 
or  crackling  when  the  two  points  were  first  brought  together. 

'*  Wishing  to  ascertain  whether  the  alkali  present  in  the  char- 
coal had  any  effect  in^romoting  the  fusion,  some  pieces  of 
prepared  charcoal  wer6  thoroughly  boiled  in  water,  and  wese 
then  again  exposed  to  a  strong  heat  in  a  furnace  beneath  Siand 
in  a  crucible.    These  pieces  when  connected. in  the. -circuit 


exhibited  the  same  appearances  as  the  otheis^  :aiid  proved 
squaUy  fiiBible.  :    • 

''  Withoat  destroying  cabinet  specimens^  I  could  pipcms  no 
diamond  slivers^  and  have  not,  therefore,  attempted  the  fi»ion  of 
the  diamond, .  which  must  be  left  to  another  opportunity;^;  Oont 
circle  of  fusible  bo<]ties  so  much  enlarged  by  the  use  of  yoor 
instruments  is  now  so  nearly  complete  that  it  would  be  ;yQiy 
desirable  to  fill  the  only  remaining  niche,  namely,  that  ocGupieg 
by  plumbago,  anthracite,  and  the  diamond. 

'^  I  do  not  suppose  that  those  who  repeat  these  experiments 
will  succeed  with  the  common  galvanic  apparatus.  1  deem  i( 
indispensable  that  they  be  performed  with  the  deftqgrator^  jisA 
with  one  equal  in  power  to  mine." 

Dr.  Hare's  views  of  the  phenomena  of  voltaic  electricity  hayip 
«t  different  times  been  stated  in  the  Annals.  The  following 
extracts  from  these  letters  are  added  as  still  further  developing 
them,  and  with  them  we  shall  close  this  article : 

^'  The  prevalent  notion  that  the  intense  light  and  heat,  pro- 
duced by  galvanic  action  are  results  secondary  to  electricity,  the 
presence  of  which  is  at  times  only  indirectly  discoverable,  t)ie 
more  surprises  me,  since  it  does  not  in  the  smallest  degree  eli|c£- 
date  the  primary  operation,  by  which  this  principle  is  alleged  tp 
be  evolved.  According  to  some  philosophers,  the  content  of 
the  metals  alone,  according  to  others  this  contact  accompanied 
by  their  solution,  evolves  electricity  in  quantity  sufficient  .to 
extricate  heat  and  light  from  a  wire  made  the  medium  of  tr^nsr 
mission.  They  do  not,  however,  explain  why  the  electricity 
does  not,  according  to  all  its  known  habitudes,  rapidly  escape 
through  the  water  as  fast  as  generated,  instead  oi  proceeding 
from  one  plate  to  another,  in  order  to  pass  ofi*  through  a  second 
portion  of  the  same  fluid.  Would  it  not  be  more  philosophical 
to  suppose  that  the  heat  and  light  result  directly  from  the  cauflfes 
supposed  to  produce  them  indirectly,  e$peciaUy  as  we  actually 
see  them  in  a  high  degree  of  intensity,  while  the  characteristic 
agency  of  the  principle  by  which  they  are  supposed  to  be  pro- 
duced, is  but  feebly  perceived,  or  imperfectly  aemonstrated  i  Ip 
the  case  of  a  single  galvanic  pair,  electricity  has  never  been 
alleged  discoverable,  unless  by  the  questionable  assistance  pf 
copaensers. 

'  '^  Besides,  without  supposing  caloric  and  light  to  circulate 
from  the  apparatus  through  the  conjunctive  wire,  those  who 
consider  them  as  material,  will  find  it  impossible  to  account  for 
the  durability  of  the  ignition.  If  it  be  supposed  that  these  prin- 
ciples are  extricated  from  the  metal  only  oy  electricity  passii^ 
through  it,  their  repeated  or  incessant  expenditure  ought  sooner 
or  later  to  exhaust  the  metal,  and  render  it  incapable  of  further 
ignition." 

Speaking  of  Dr.  Silliman's  account  of  the  incompatibility  of 
the  voltaic  battery  with  the  deflagrator.  Dr.  Hare  says  : 
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'  "It  cannot  be  doubted,  notwithstanding  your  experiments, 
that  there  is  a  principle  of  action  common  to  the  various  appii- 
talus  which  you  employed,  and  all  other  galvanic  combinations, 
Hie  effect  of  this  principle  of  action,  however,  varies  widely 
accbrding  to  the  number  of  the  series,  the  size  of  the  members 
BCveraliy,  and  the  enet^  of  the  agents  interposed.  Towards 
the  different  extremes  of  these  varieties  are  De  Luc's  column 
apparently  producing  pure  electricity,  and  one  large  galvanic 
pair,  or  calorimotor  of  two  surfaces,  producing,  in  appearance, 
only  pure  caloric.  At  different  points  between  these  are  the 
series  of  Davy  and  Children  ;  the  one  gigantic  in  number,  the 
Other  in  size.  In  the  deflagrator  we  have  another  variety,  which, 
with  respect  to  size  and  number,  is  susceptible  of  endless 
variation, 

"  It  must  be  evident  that  no  galvanic  instrument  where  a  flnid 
is  employed  could  aid,  or  be  aided  by,  the  columns  of  De  Luc  or 
Zamboni.  Nor  could  the  influence  of  either  be  transmitted  by 
the  other.  A  calorimotor  could  not  aid  Davy's  great  series  ; 
nor  could  the  latter  act  through  a  calorimotor.*  faking  it  for 
granted  that  there  can  be  no  oversight  in  your  experiments,  this 
incompatibility  of  exciting  power  must  exist  to  a  great  degree 
nnder  circumstances  where  it  could  hardly  have  been  antici- 
pated . 

"  Were  the  fluid  evolved  by  galvanic  action  purely  electric, 
the  effect  of  batteries  of  difi'erent  sizes,  when  united  in  one 
circuit,  ought  not  to  be  less  than  would  be  produced  if  the 
ivfaole  of  the  pairs  were  of  the  smaller  size.  But  if  on  the  con- 
trary we  suppose  the  voltaic  fluid  compounded  of  caloric,  light, 
and  electricity,  bo  obviously  collateral  products  of  galvanic 
action,  the  ordinary  voltaic  series  employed  in  your  experi- 
ments may  owe  its  efficacy  more  to  electricity,  and  the  defla- 
grator more  to  caloric.  Ihe  peculiar  potency  of  both  may  be 
arrested  when  they  are  joined,  by  the  incompetency  of  either 
series  to  convey  any  other  compound  than  that  which  it  gene- 
rates. The  supply  of  caloric  from  the  ordinary  series  may  be 
tod  small,  that  of  electricity  too  large,  and  vice  versA.  It 
might  be  expected  that  each  would  supply  the  deficiency  of  the 
other ;  but  tt  is  well  known  that  many  principles  will  combine 
only  when  they  are  nascent.  The  power  of  my  large  deflagrator 
in  producing  decomposition  is  certainly  very  disproportional  to 
fetpower  of  evolving  heat  and  light.  When  wires  proceeding 
fVom  the  poles  were  placed  very  near  each  other  under  water,  it 
^vaa  rapidly  decomposed ;  but  when  severally  introduced  hito 
the  open  ends  of  an  inverted  syphon,  filled  with  that  fluid,  little 
action  took  place.  Potash  is  deflagrated,  and  the  rosy  hue  of 
'tbe  Same  indicates  a  decomposition ;  still,  howevCT,  the  voiatili- 
^zatiou  of  the  whole  mass,  and  the  intense  ignition  of  the  metaUiG 

*'  IfnkM  H  n  biett  mtullib  xatM. 
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sumyorty  prove  that  the  calorific  influence  is  greaflj  and  p»^ 
liai^  predominant/' 

Witn  regard  to  lights  Dr.  H^  observes^  **  I  fear  that  in  niy  esiaym 
on  galvanic  theory,  the  possible  activity  of  light  has  been  too  mach 
overlooked.  The  corpuscular  changes  which  have  been  traced  toc 
the  distinctive  energies  of  this  principle  are  so  few  that  we  haw 
all  been  in  the  habit,  erroneously  perhaps,  of  viewing  it  as  an 
inert  product  in  those  changes  effected  oy  caloric,  electricity, 
and  chemical  action,  which  it  most  strikingly  characterizesv 
Yet  reflecting  on  the  prodigious  intensity  in  which  it  Imub  been 
extricated  by  the  deflagrator,  it  seems  wron^  not  to  suspect  it 
of  being  an  effective  constituent  of  the  galvanic  stream.  Possi*- 
Uy  its  presence  in  varying  proportions  may  be  one  reason  of  the 
incompatibility  of  the  voltaic  current  as  generated  under  di£brj' 
ent  circumstances,  or  by  various  forms  of  apparatus.  It  may 
also  suggest,  why  in  addition  to  changes  in  tne  force  or  natont 
of  the  sensation  produced  by  the  galvanic  discharges  which  may 
be  considered  as  dependent  on  electric  intensity,  peculiarities 
have  been  observed  which  are  not  to  be  thus  explained.  The 
effect  on  the  animal  frame  has  been  alleged  to  be  proportional 
to  the  electrical  intensity ^  the  effect  on  metals  to  the  qunntityi 
but  according  to  the  observations  of  Singer  (which  are  conflnned 
by  mine),  the  electrical  intensity  is  as  great  with  water  as  ifrith 
acid,  if  not  greater  even  than  with  the  latter.  The  reverse  is 
true  of  the  shock.  When  the  plates  of  the  deflagrator  are 
moistened  and  withdrawn  from  tne  acid,  the  shock  is  far  less 
powerful ;  yet  the  electrical  excitement  appears  stronger.  Light 
IS  undeniably  requisite  to  vegetable  life ;  perhaps  it  is  no  less 
necessary  in  the  more  complicated  process  of  animal  vitality^ 
and  the  electric  fluid  may  be  the  mean  of  its  distribution.  The 
miraculous  difference  observed  in  the  properties  of  organic  pro- 
ducts, formed  of  the  same  ponderable  elements,  may  be  due  to 
imponderable  agents  conveyed  and  fixed  in  them  by  galvanism. 
Hence  it  may  arise  that  the  prussic  acid  instantaneously  kifls 
when  applied  to  a  tongue  containing  the  same  ponderable  ele* 
ments.  When  by  the  intense  decomposition  oi  matter  light  is 
always  evolved  ;  when  an  atom  of  tallow  gives  out  enoush  of  it 
to  produce  sensation  in  the  retina  of  millions  of  living  beings^ 
why  may  it  not,  when  presented  in  due  form,  influence  the  taste, 
and  otherwise  stimulate  the  nervous  system  ?  For  such  an  o£Bc6 
its  subtilty  would  seem  to  qualify  it  eminently.  The  phenomena 
of  the  fire-fly  and  the  glow-worm  prove  that  it  may  be  secreted 
by  the  process  of  vitality. 

^'  The  discovery  of  alkaline  qualities,  as  well  as  acid,  in  orea«> 
nic  products  whose  elements  are  otherwise  found,  whether 
separate  or  in  combination,  without  any  such  quaUties,  and  the 
opposite  habitudes  of  acids  and  alkalies  with  the  voltaic  poleSy 
and  their  power  of  combining  with,  and  neutralizing  each  other^ 
indicate  tnat  there  may  be  something  adventitious  which  causes 
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fl&jLtibity  and  addity,  aaod  that  this  •omeihing  is  of  tn  im]»d<nA 
derable  charaGter,  and  dependent  on  galvanism. 

.  ''In  the  number  of  your  journal  for  October  last,  I  gakto  tny 
rfeisoBB  for  believing  in  the  existence  of  material  imponderable 
principles  profdttcing  Uie  phenomena  of  heat^  Ught,  and  eleotfi* 
dty.  The"  co-existence  of  these  principles  m  the  medium 
afoiind  us,  their  simulttoeous  or  alternate  agency  and  appeaf^ 
ttie^  daring  many  of  the  most  important  processes  of  natarei 
gsew  to  me  to  sanction  a  conjecture^  that  as  ingredients  in  pow^ 
deidbie  snbstimoes  they  may  cause  thofte  surprisingly  activis  and 
wtnderfuHj^  diversified  properties  usually  ascribed  to  appareBtly 
inadequate  changes  in  the  proportions  of  ponderable  elemeniTw 
^'  In  obedience  to  your  request,  I  have  thus  displayed  the  idetti 
i^  pi^eBen^  awakened  in  my  mind  by  these  obscure  and  interest- 
ing nfcenomena..  I  am  not  willing  to  assume  any  responsibilily 
fer  toe  cortectness  of  my  conjectures.  Possibly  they  tnay  exoiti 
in  yoa  furdier  and  itiore  correct  speculations.'' 


Article  V. 

On  the  Jbetection  of  very  minute  Quantities  of  Arsenic  and 
Mercury*    By  James  Smithson^  Esq.  FRS. 

(To  the  Editot  of  the  Annals  of  Phihsophy,) 

snt, 

To  be  able  to  discover  exceedingly  small  quantities  of  arsenic 
and  mercury  must^  on  many  occasions,  prove  conducive  to  the 
purposes  of  the  chemist  and  the  mineralogist,  more  especially 
now  that  a  very  diminished  scale  of  experiment,  highly  to  the 
advantage  of  these  sciences^  is  becoming  daily  more  generally 
adopted. 

But  the  occasion  above  all  others  in  which  the  power  of  doing 
this  is  important,  are  those  of  poisonings.  In  these  it  is  oftea 
of  the  first  moment  to  be  able  to  pronounce  with  certainty,  from 
portions  of  matter  of  extreme  minuteness,  on  the  existence  and 
the  nature  of  the  poison. 

Of  Arsenic. 

I  have  already  communicated  the  method  here  proposed  f<Mr 
the  discovery  of  arsenic  by  employing  it  in  the  analysis  of  the 
compound  sulphuret  of  lead  and  arsenic  from  Upper  Valais^ 

Erinted  in  the  Annals  of  Philosophy  for  August,  1819,  but  not 
aving  mentioned  the  generality  of  its  application,  or  the  great 
accuracy  of  it,  it  seems  not  superfluous^  from  the  importance  of 
the  subject,  to  resume  it. 
If  arsenic,  or  any  ofiiM  compoottde^i  k  fvx^^^  mVk  \!^\.t^^  ^^ 
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potash;  arseniate  of  potds6  k  ^produced,  of  which  the  solution 
affords  a  brick-re^.precipi^te  with  pitratejcvf  eilTei^.!/  .t  i^  ..V-;  /() 
'  Inca^es'wifi!!)^  any  ^ensiUie  portion  of  ^eppta4bpf.1;hQ*Aitre 
hiss  b^<mi^^«^  fd^e,  it  tkiast  oe  sativatedviivyth^  AcetoiiAiftdid, 
and  the  saline  mixture  dried  and  redissol^red  in  water. 

So  sms^L  16, the  qufintit^  of  .arsenic  reqaif^  fo^  titiB  mode  of 

triaU  that  a  drop  of  a  solution  of  oxide  of  arsenic  in  waters  wjiich, 

at  a'  he&t 'bf  54*5^  Fahr:  Contains  not  above  l-8(Hh  of.pufitfof 

arftepicy^'ptttttonitirate  of  potash  in  the  plafina  sjpoon  an^.'n^ 

affords  a  :conBiderable  Quantity  of  arseniate  of  silvi^rk.    Vj^fs/^. 

vfhen  no'Bolid  particle  of  oxide  of  arsenic  can  be  obtame4,^tIi^ 

pinesence  of  it  may  be  established  by  infusing  in  wateir  th!e  )Qttl^. 

ters  wbich- contain  it.  ...     .  iaji  i 

The  degree  in  which  this  test  is  sensible  is  readily  dei^rim4^  \ 

With,  6*3  grains  of  silver^  I  obtained  6*4  graihs  of  araip^tt^l^  I 

silyer ;  but  0*65  grain  of  silver  was  recovered  froin  the.|Iiq^toi|^ 

so  that  the  arseniate  had  been  furnished  by  4'55  gni.  orsilvec^.i^. 

In  a  second  trial  7'7  grains  of  silver,  but  of  wHich '  oiolY,  mi- 

grainsprecipitated,  yielSd  9-6  grs.  of  Arseniate.  ;  '^''^. 

The  mean  is  140*  17  from  100  of  silver.  '      ^_    ...iw 

If  we  suppose  100  of  silver  to  form  107'5  of  oxide,  we  sliju^^ 

have  ■  ■     ■  ■       ■  ._  ' , 

Oxide  of  silver i07'50         I'll^  ^i 

Acid  of  arsenic 32^67      / '';;;:^ 

Consequently  1  of  acid  of  arsenic  will  produce  '4'29  pf  aii^  ' 
niate  of  sijver;  1-  of  white  oxide  of  arsenic,  4*97;  and  lt3P* 
arsenic,  6'66.  '  •   .  ''* 

Of  Mercury.  '       Vi?) 

All  the  oxides  and  saline  compounds  of  mercu]ylaidina'i|i(rop^ai 
of  marine  acid  on  gold  with  a  bit  of  tin,  quickly  amdgsmaatejtl^;;,; 

A  particle  of  corrosive  sublimate,  or  a  drop  of  a  solution  fj^^jlyiv;? 
may  be  thus  tried.  The  addition  of  marine  add  is  not  reqbi^ML^i.i 
in  this  case:  *   >»*  iK 

Quantities  of  mercury  may  be  rendered  evident  in  this.w^Jjx^ 
which  coiild  not  be  so  by  any  other  means.    *  ...•.■It 

This  method  will  exhibit  the  mercuiy  in  cinhabar.  It  mus^bej.i 
previously  boiled  with  sulphuric  acid  in  the  platina  spppfi  tr)j.j, 
convert  it  into  sulphate.  /.,  ^.'J,jj, 

Cinnabar  heated  in  solution  of  potash  on  gold  amalgamates  itpj-,}^ 

A  most  niinute  quantity  of  metallic  mercury  may  be  disco?!  j>n 
vered  in  a  powder  by  placing  it  in  nitric  acid  on  gold,  cbyiiijgi  '«r! 
and  adding  muriatic  acid  and  tin.  .   ,i;t 

A  trial  I  made  to  discover  mercury  in  common  salt  by  tWj[;r 
present  niethod  was  not  successful,  owing,  perhaps,  to  the  smi^^^ 
ness  of  the  quantity  which  I  employed. 

I  am,  Sir,  yours,  8cc.  James  Smithbok:  ^^^  ^ 


*  Chimie  deThcxiajA) 
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Article  VI. 

On  the  Apj^arent  Ri^ht  Ascension  off  Ursa  MinorU  as  a  Verific- 
ation of  the  Meridian  Position  of  a  Transit  Instrument,  !dt 
James  South,  FRS.  8cc. 

(To  the  Editor  of  the  Annab  of  Philosophy.) 

SIR,  Bhckman^reOj  July  94, 188S. 

Whatever  tends  to  promote  accuracy  in  the  practical  part 
of  astronomical  science,  is  a  fit  object  of  encouragement ;  and 
if  more  than  others  there  be  observations  in  which  accuracy 
is  important/ it  is  those  of  right  ascension;  for  accordingly 
as  iii'ese  are  well  or  ill  determined,  will  the  various  observa* 
tk>n8  of  which  they  form  the  basis,  prove  beneficial  or  irgu^ 
rOmsi  Fortunately  the  instrument  employed  for  this  purpose  is 
«6  simple  in  its  construction,  that  with  a  proper  degree  of  can* 
tion  on  the  part  of  its  employer,  it  affords  results  Uttle  liable  to 
error  ;*  still,  however,  no  opportunity  of  examining  not  only  its 
adjustments,  but  also  its  position  relatively  to  the  meridian, should 
pass  unembraced ;  and  for  the  latter  purpose,  frequent  obser^ 
vations,  not  of  a  tottering  mark  which  may  be  here  to-day  and 
t^rre  to-morrow,  but  of  high  and  low  stars  whose  relative  right 
ascensions  are  well  settled,  or  of  the  superior  and  infenor 
transits  of  cjrcumpolar  stars,  are  absolutely  indispensable :  if  the 
former  be  recurred  to,  no  stars  are  so  proper  as  those  of  Dr. 
Maskelyne's  Catalogue ;  the  mode,  however,  is  a  dependent 
one ;  the  latter,  therefore,  where  the  instruments  will  allow  of  its 
\iae,  being  hot  liable  to  this  objection,  is  generally  preferred  ; 
and  when  it  is.  remembered  that  the  instrument  which  passes 
through  the  zenith  and  bisects  one  or  other  of  these  stars,  at 
intervals  of  1^  hours  ±  the  corresponding  correction  in  right 
ascension,  must  move  in  the  plane  ot  the  meridian,  it  is  surely  to 
be  regretted  that  the  daily  corrections  of  the  principal  ones, 
within  16^  of  the  pole,  have  not  been  computed.  Under  these 
circumstances  Uie  Epfaemeris  of  the  pole  star,  published  by 
Mr.  Baily  in  the  Phil.  Mag.  of  June,  1820,  I  have  found 
extremeW'  useful;  and  with  the  idea  that  a  similar  table  of 
i  Ursse  Minoris  would  be  little  less  acceptable  to  the  practical 
astronoiher,  I  avail  myself  of  this  opportunity  of  giving  it  publi* 
city.  The  star  is  visible  in  the  day*time,  culminates  about  six 
hours  after  the  pole  star,  within  a  few  seconds  of  a  Lvr»,. 
within  a  few  minutes  of  Sirius,  and  travels  over  the  wires  of  the 
instrument  nearly  in  half  the  time  that  the  pole  star  does.  Like 
the  table  of  polaris,  the  accompanying  is  the  produce  of  forei^ 
industry,  and  the  original,  and,  I  beheve,  the  only  copy  in  this 
country,  is  in  the  possession  of  the  Astronomical  Society  of 
London.  J.  South.. 

*  As  eDjoyng  tjhu  valuable  property,  I  by  no  means  include  those  transit  instni- 
molts  wbkh  have  stuck  upon  one  end  of  their  axes  a  circle,  accorptdy  to  ^n  <mi!i» 
pretesded)  north  pdar  distancaiL^    These  gpedxaeOA  of  wit^om  ix«^  \>i^^tx^)i>9X  J^^tr 
m  DBmhcr,  aadhlBto  heAoped ituf  wfOi  remgiUi  ap* 

Nesp  Series,  vql,  if,  % 
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Ac^untofan  Assemblage  of  Fossil  TTeeth  andB&nie&j  ofEkphant, 
J^^noceroSf  ffippopot^mus,  Beak»  Viger,  atid  Mv^na,'and  16 
nther  Animals :  discovjsred  in  a  Cave  at  Kirkdate,  Yorkshire, 
iklihe  Year  1B21:  with  a  Comparative  View  of  Jive  similar 
^verns  in  various  Parts  of  England,  and  others  on  the.  Couti- 
meat.  By  the  Rev.  William  BuokUind,  FRS.JFLS.  Viie-Pre- 
"si^lent  of  the  Geological  Society  of  London,  and  Profi»6sor  of 
jll^eralogy  isxA  Geology  in  the  0niversity  of  QJcford,  ^p.* 

'  ■:    \ .  •.  ■     ^  •  \  ^   ^  ■:  ,       ^ 

Hating  been  induced  in  December  last  to  visit  Yorkshire, 
fo^  thie  purpose  of  investigating  th^  circumstances  of  the  cave, 
atiKirkdale,  near  Kirby  Moorside,  ,*bout  26  miles  NNEl  of  the 
city  of  York,  in  which  a  discovery  was  made  last  summed  of  a 
sm^ular  collection  of  teeth  and  bones,  I  beg  to  lay  before  the 
I^Qy'g^  Society  the  result  of  my  observations  on  this  qew  and 
interesting  case,  and  to  point  out  some  important  general  con* 
clti^ons  that  arise  from  it. 

'^he  facts  I  have  collected  s^em  calculated  to  throw  an 
important  light  on  the  state  of  our  planet  at  a  period  antecedent 
to^tbe  last  great  convulsion  that  has  affected  its  surface;  and  I 
xaiv  add,  in  limine,  that  they  afford  one  of  the  most  complete 
astd  satisfactory  chains  of  consistent  circumstantial  eviJdence  I 
h^v6  ever  met  with  in  the  course  of  my  geological  investigations.. 
.As  I  shall  have  frequent  occasion  to  make  u$e  of  the  word 
J&hivium,  it  may  be  necessary  to  premise  that  I  apply  it  to  those 
esettosive  and  general  deposits  of  superficial  gcavel,  whicb^ 
a|^;ear  to  have  been  produced  by  the  last  great  convulsion  that 
hciSfafTected  our  planet;  and  that  with  regard  to  the  indications 
affi>ided  by  geology  of  such  a  convulsion,  I  entirely  coincide 
i^^tl^'the  views  of  M.  Cuvier,  in  considering  them  as  bearing 
i:Cpxleniable  evidence  of  a  recent  and  transient  inuxidatiojn.f  On 
tbeee  grounds  I  have  felt  myself  fully  justified  in  applying  the 
ddSiiiet  diluvial  to  the  results  of  this  great  convulsion,  oianiedi^ 
Im^itl  to  the  state  of  things  immiEidiately  preceding  it,  andpo^/- 
Siwnal  or  alluvial  to  that  which  succeeded  It,  and  ha3  conti* 
nvi^d  to  the  present  time. 

'|Ii|  detaiUng  these  observations;  I  propose,  first,  ,to  submit  a 
filuiit  account  of  the  geological  position  and  relations  of  the  rock 

'^  FromthePhiloM^hicalTraaBactioiiifor  18^.    Parti.    ' 

'  vf  "Analogous  evidaiiees  to  the  same  pomty-'cnUected  in  this  country  from  £he  state  of 
iM  gikvel  l^ds  and  vaUejrs  in  the  midland  parts  of  England,  have  recenUy  been  pub- 
]a&^i>7  mjrself  in  a' paper  on  the  Lickey  HiS^  in  the  second  part  of  the  fifth  volume  of 
Ib^  Ofxdogiod  Transactions,  and  in  the  ApptodiK  to  an  inaugund  lecture  I  published 
al"Oxlbrd,  in  18^'  '  Another_pi^>er  of  mme  on  SimOar  etidttices  afforded- by  the  yal- 
l^tis^  intersect  ^coAst  of  W^est  Dorset  aiid  East  Devimshbe^  iinU.\M^^ii&i^^ 
dMFliik^mttof  theiiith>olunw  oi  the  OcolodM  TnnsM^oM; 

i'-'lt  '      ■'■■■•  '  i'.  i  ':'.  :        '.■■;•       ;.;*  -■■     ■  "  ". 

r'.-Yf  ft-./  /.■; 
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in  which  the  cavern  alluded  to  is  situated ;  to  proceed,  in  the 
next  place,  to  a  description  of  the  cavern  itself;  then  to  enter 
into  tnat  which  will  form  the  most  important  part  of  this  com- 
munication, a  particular  enumeration  of  the  animal  remains  there 
inhumed,  and  the  very  remarkable  phenomena  with  which  they 
are  attended ;  to  review  the  general  inferences  to  which  these 
phenomena  lead ;  and  conclude  with  a  brief  comparative  account 
of  analogous  animal  deposits  in  other  parts  of  tnis  country,  and 
the  Continent. 

Kirkdale  is  situated  about  26  miles  NNE.  of  the  city  of  York, 
between  Helmsley  and  Kirby  Moorside,  near  the  point  at  which 
the  east  base  of  the  Hambleton  hills,  looking  towards  Scarbo- 
rough, subsides  into  the  vale  of  Pickering,  and  on  the  S.  extre- 
mity of  the  mountainous  district  known  by  the  name  of  the 
Eastern  and  the  Cleveland  Moorlands. 

The  substratum  of  this  valley  of  Pickering  is  a  mass  of  strati- 
fied blue  clay,  identical  with  that  which  at  Oxford  and  Wey- 
mouth reposes  on  a  similar  limestone  to  that  of  Kirkdale,  and 
containing  subordinately  beds  of  inflammable  bituminous  shale,, 
like  that  of  Kameridge,  in  Dorsetshire.  Its  south  boundary  is 
formed  by  the  Howardian  hills,  and  by  the  elevated  escarpment 
of  the  chalk  that  terminates  the  Wolds  towards  Scarborough. 
Its  north  frontier  is  composed  of  a  belt  of  limestone,  extendmg 
eastward  30  miles  from  the  Hambleton  hills,  near  Helmsley,  to 
the  sea  at  Scarborough,  and  varying  in  breadth  from  four  to 
seven  miles ;  this  limestone  is  intersected  by  a  succession  of 
deep  and  parallel  valleys  (here  called  dales)  through  which  the 
following  rivers  from  the  moorlands  pass  down  southwards  to  the 
vale  of  Pickering,  viz.  the  Rye,  the  Rical,  the  Hodge  Beck,^. 
the  Dove,  the  Seven  Beck,  and  the  Costa ;  their  united  streanm. 
fall  into  the  Derwent  above  New  Maltoii,  and  their  only  outlet 
is  by  a  deep  gorge,  extending  from  near  this  town  down  to  Kirk- 
ham,  the  stoppage  of  which  would  at  once  convert  the  whole, 
vale  of  Pickering  into  an  immense  inland  lake ;  and  before  the 
excavation  of  which,  it  is  probable,  that  such  a  lake  existed^ 
having  its  north  border  nearly  along  the  edge  of  the  belt  of  lime* 
tjtonejust  described,  and  at  no  great  distance  from  the  mouth  oC 
the  cave  at  Kirkdale. 

The  position  of  the  cave  is  at  the  south  and  lower  extremity' 
of  one  of  these  dales  (that  of  the  Rical  Beck)„at  the  point  whe«e 
it  falls  into  the  vale  of  Pickering,  at  the  distance  of  about  a  for* 
long  from  the  church  of  Kirkdale,  and  near  the  brow  of  the  left 
flanlc  of  the  valley,  close  to  the  road.  This  flank  slopes  towstfds 
the  river  at  an  angk  of  25°,  and  the  height  of  the  brow  of  the 
slope  above  the  water  may  be  aibbut  120  feet.    (S^  Pi.  XIV." 

The  rock  perforated  by  the  cave  is  referable  to  that  portion  of 
the  oolite  formation  which,  in  the  south  of  En^knd,isknown  bj'  ' 
the  name  of  the  Oxford  oolite  and  coral  i^^;  vUot^auic  remains. 
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ue  identical  with  those  of  the  Heddiogton  quarries  neitr  Oxford^ 
hut  its  substance  is  harder  and  mare  compact,  and  more  iater- 
gpersed  with  siliceoua  matter,  foriuing  irregular  concretioQs,  beds, 
ELod  nodules  of  chert  ia  the  limestone,  aad  sometimes  entirely 
penetrating  its  coralline  remains.  The  most  compact  beds  of 
this  limestone  resemble  tlie  younger  alpine  limestone  of  Meillie- 
ne  aad  Aigle,  iu  Switzerland,  and  they  alternate  with,  and  pass 
nadually  into,  those  of  a  coarser  oolitic  texture ;  and  both  varie- 
ties are  stratified  in  beds  from  one  to  four  feet  thick.  The  cave 
is  situated  in  one  of  the  compact  beds  whicli  lies  between  two 
others  of  the  coarser  oolitic  variety ;  the  latter  vary  in  colour 
iiom  light-yellow  to  bluei  the  compact  beds  are  of  a  dark  grey 
passing  to  black,  are  extremely  fetid,  and  full  of  corals  and 
spines  of  the  echinus  cidaris.  The  compact  portions  of  this 
DoUte  partake  of  the  property  common  to  compact  limestones  o£ 
all  tkges  and  formations,  of  being;  perforated  by  irregular  holes 
and  caverns  intersecting  them  in  all  directions ;  the  cause  of 
these  cavities  has  never  been  satisfactorily  ascertained  :  into  this 
question  (which  is  one  of  considerable  difficulty  in  geology)  it  is 
foreign  to  my  present  purpose  to  inquire  any  further  than  to 
State  that  they  were  neither  produced,  enlarged,  or  diminished 
by  the  presence  of  the  animals  whose  bones  we  now  find  iit 
them. 

The  abundance  of  such  caverns  in  the  limestone  of  the  vici- 
nity of  Kirkdale  is  evident  from  the  fact  of  the  engulphment  of 
several  of  the  rivers  above  enumerated  in  the  course  of  their 
passage  across  it  from  the  eastern  moorlands  to  the  vale  of  Pick- 
ering ;  and  it  is  important  to  observe  that  the  elevation  of  the 
Kirkdale  cave,  above  the  bed  of  the  Hodge  Beck,  exceeding  100 
feet,,  excludes  the  possibility  of  our  attributing  the  muddy  sedi- 
ment we  shall  dnd  it  to  contain,  to  any  land  Bood  or  extraorcU- 
nary  rise  of  the  waters  of  that  or  any  other  now  existing  river. 

It  was  nut  till  the  summer  of  1 S2 1  that  the  existence  of  any 
animal  remains,  or  of  the  cavern  containing  them,  had  been  sus- 
pected. At  this  Ume,  in  continuing  the  operations  of  a  lar^ 
quarry  along  the  brow  ofthe  slope  just  mentioned  (PI.  XIV.  fig.  I), 
the  workmen  accidentally  intersected  the  mouth  of  a  long  hole 
or  cavern,  closed  externally  with  rubbish,  and  overgrown  with 
grass  and  bushes.  As  this  rubbish  was  removed  before  any 
competent  person  had  examined  it,  it  is  not  certain  whether  tt 
was  composed  of  diluvial  gravel  and  rolled  pebbles,  or  was  sim- 
ply the  debris  that  had  udlen  from  the  softer  portions  of  the 
strata  that  lay  above  it ;  the  workmen,  however,  who  removed 
it,  and  some  gendemen  who  saw  it,  assured  me,  that  it  was  com^ 
poaed  of  gravel  and  saud.  In  the  interior  of  the  cave  there  wa& 
not  a  single  rolled  pebble,  nor  one  hone,  or  fragment  of  bone* 
that  bears  the  slightest  mark  of  having  been  rolled  by  the  actioa 
of  water.    A  few  biu  of  limestone  and  roundish  covvtie.t\aQa  *^ 
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'ioli^  thai  bad  fallen :  from  the  roof  and  sides^  weie  ihe:Vkih' 

.lodiy  fragment^that  occurred,  with  the  ezoeption  of  atalarftilH 

i;*  AboQt  30  feet  of  the  outer  extremity  of  the  cave  ihave^ndv 

4)een  removed^  and  the  present  entrance  is  a  hole  in  the^f]fsl^efeU 

idicular  face  of  the  quarry  less  than  five  feet  aquare»  whieh'^Arai 

lonly  jpoBsible  for  a  man  to  enter  on  his  hands  and  kneeB^Miiid 

'«fhicb  expands  and  contracts  itself  irreeulariy  from  twe-MtD 

I  seven  feet  in  breadth  and  height,  diminishing,  however;  aadt 

proceeds  into  the  interior  of  the  hill.    The  cave  is  about  1&«^ 

30  feet  below  the  incumbent  field,  the  surface  of  which  is  neariy 

l^vel,  and  parallel  to  the  stratification  of  the  Umestone,  and  ix> 

the  bottom  of  the  cave.     Its  main  direction  is  ESE.  but  jdeviart- 

ine  from  a  straight  line  by  several  zigzags  to  the  right  andileft 

rPL  XIV.  fig.  :J);  its  greatest  length  is  from  160  to  200'feet 

Ii 


In  its  interior  it  divides  into  several  smaller  passages,  the 
1  of  which  has  not  been  ascertained.  In  its  course  it  is  intersected 
!by  some  vertical  fissures,  one  of  which  is  curvilinear,  and  again 
returns  to  the  cave ;  another  has  never  been  traced  to  its  termi- 
nation ;  while  the  outer  extremity  of  a  fhird  is  probably  seen  in 
a  crevice  of  fissure  that  appears  on  the  face  of  the  quany,  aitd 
which  closes  upwards  before  it  leaves  the  body  of  the  limestone. 
By  removing  the  sediment  and  stalactite  that  now  obstruct  the 
•  smaller  passages,  a  further  advance  in  them  may  be  rendered 
practicable.    The  half  corroded  fragments  of  corals^  of  spines  of 
echini  and  other  organic  remains,  and  the  curious  ledges  of  liiae* 
stone  and  nodules  of  chert  that  project  along  the  sides  and  roof 
of  the  cave>  together  with  the  small  grooves  and  pits  that  cover 
gi^ekt  part  of  its  interior,  show  that  there  was  a  time  when  ite 
dimensions  were  less  than  at  present ;  though  they  fail  to  prove 
by  what  cause  it  was  originally  produced^     There  are  but  two  or 
three  places  in  which  it  is  possible  to  stand  upright,  and  these 
:  are  where  the  cavern  is  intersected  by  the  fissures ;  the  latter  of 
which  continue  open  upwards  to  the  height  only  of  a  few  feet, 
when  they  gradually  close,  and  terminate  in  the  body  of: the 
limestone :    they   are  thickly  lined  with   stalactite,  >  and   ttie 
attended  by;  no  fault  or  slip  of  either  of  their  sides.     Both  the 
roof  and  floor,  for  many  yards  from  the  entrance,  are  compoaed 
of  horizontal  strata  of  limestone,  uninterrupted  by  the  shgbtest 
appearance*  of  fissure,,  fracture,  or  stony  rubbish  of  any  kind; 
:but  further  in,  the  roof  and  sides  become  irregularly  arcUod, 
presenting  a  veiy  rugged  and  grotesque  appearance,  and  being 
studded  with  pendent  and  roundish  masses  of  chert  and  stalac- 
tite ;  the  bottom  of  the  cavern  is  visible  only  near  the  entranbe; 
and  its  irregularities,  though  apparently  not  great,  have  been 
'fiUed  up  throughout  to  a  nearly  level  surface^-  by  the  introdno- 
itionof  abed'of  mud  or  sediment,  the  history  of  which,  and  alst> 
ia£  the  stalactite^  I  shall  presently  describe.    (See  Plate  XIV. 

.^ffhild)  .  .:■'•.'     ,.:.'.'.)     .      ,     ..    .  ;■  •.•■■■.■■.■;*>..■• -iiiljl;*- 
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yj'^Th»%iet  iftlready'inenliohed  of  the  engol^htii^iit'of  .the  :iUilat 

Bliak^iatid  other  adjacent  riversy  «i  they  crbsft  the  ihnestkMie^ 

whowing-'it  to  abound  with>  many  simililr  eavitteb  to  tbdfl^  at 

-Kirkdale^  renders  itlikely  that  hereafter  eitttilardeqKNnts  of  bones 

any  lie  discovered  in  this'  same  nei^hbomrhood^:  but. accident 

iilonp-  eaa  lead  to  such  disco very^  as  it  is  probable  the  mouths  of 

theee  cavenis  are  buried  under  diluvfan  sand  and  grarel^  or  post- 

Jdihsvian  detritus ; '  so  that  nothing  but  their  ^^stlal  intersectioii 

iqr  90Rke  artificial  operations  will  lead  to  the  knowledge  of  their 

^existence ;  and  in  this  circumstance  we  also  see  a  reisoni  whyso 

jfew'  caverns  of  this  kind  have  hitherto  been  discovered,  although 

iiis  probable  that  many  such  may  exist. 

. '.  'Jfk  all  these  cases,  the  bones  found  in  caverns  are  never  mine- 

niMied^'but  simply  in  the  state  of  grave  bones;  or  incrusted  by 

JstakteUtff ;  and  have  no  further  connection  with  the  rocks  them- 

fsdfes  than  that  arising  from  the  accident  of  having  been  lodged 

inth^r  cavities  at  periods  long  subsequent  to  the  formation  and 

oonsoKdation  of  the  strata  in  which  these  cavities  occur. 

1     On  entering  the  cave  at  Kirkdale  (see  PI.  XIV.  tig.  2%  the 

iirst  thing  we  observe  is  a  sediment  of  mud,  covering  entirely 

ite  whole   bottom  to  the  average  depth  of  about  a  foot,  and 

jtilth^ly  covering  and  concealing  the  subjacent  rock,  or  actual 

'floob  of  the  cavern.    Not  a  particle  of  mud  is  found  attached 

ieitfaer  to  the  sides  or  roof;  nor  is  there  a  trace  of  it  adhering  to 

theisides  or  upper  portions  of  the  transverse  fissures,  or  any 

thing  to  suggest  the  idea  that  it  entered  through  them.    The 

sorfkce  of  this  sediment,  when  the  cave  was  first  entered,  was 

nearly -smooth  and  level,  except  in  those  parts  where  its  rccula- 

lity  had  been  broken  by  the  accumulation  of  stalagmite  above 

it,  or  ruffled  by  the  dripping  of  water  :  its  substance  is  ar^lla- 

x^eons  and  slightly  micaceous  loam,  composed  of  such  mmute 

particles  as  would  easily  be  suspended  in  muddy  water,  and 

iBited  with  much  calcareous  matter,  that  seems  to  have  been 

vderived  in  part  from  the  dripping  of  the  roof,  and  in  part  from 

ioomminutea  bones. 

;:V'Above  this  mud,  on  advancing  some  way  into  the  cave,  the 
i  roof  and  sides  are  seen  to  be  partially  studded  and  cased  over 
iirith:  a  coating  of  stalactite,  which  is  most  abundant  in  those 
.  fBsM  where  the  transverse  fissures  occur,  but  in  small  quantity 
.iwhtore  the  rOck  is  compact  and  devoid  of  fissures.  Thus  far  it 
jseasmijles  the  stalactite  of  ordinary  caverns ;  but  on  tracing  it 
do'wiiwards  to  the  surface  of  the  mud,  it  was  there  found  to  tura 
'<iff  at  right  angles  from  the  sides  of  the  cave,  and  form  above 
ithe'>mod.k  plate  or  crust,  shooting  across  like  icci  on' the  surface 
oC  water,  or  cream  on  a  pan  of  milk.  (See  Pl.XlV.fig.  2.)  The 
^icfanesfr  and  quantity  of  this  crust  varied'  with'  that  found  oH 
.iUEAotit^khd  sides,  being  most  abundatit,  and  cdvterifag  the  mud 
entirely  where  there  was  much  stalactite  on  the  sides,  and  moi^ 
scanty  in  those  places  where  the  roof  preaetktAd  W\.\v\.&^\  H^ 
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nxaay  parts  it  was  totally  waatiag  both  pa  the  soof  aii4,surfoce. 
of  the  mud  and  subjacent  floor.  GreatpoFtioa  of  this  crust  h^d; 
heeu.  destroyed  in.  cugging  up  the  mud  to  extiuQt  the  booes,;  H. 
stiU.xemainedf  however,.. projecting  partially  in  some  few  plac^ 
along  the  sides ;  and  in  one  or  tw6,  where  it  was:  very  thick^  iti 
formedy  when  I  visited  the  cave,  a  continuous  bridge  over  tbe% 
mud  entirely  across  from  one  side  to  the  other.  la  the  outeti 
portion  of  the  cave,  there  was  a  mass  of  this  kind  which  hai, 
been  accumulated  so  high,  as  to  obstruct  the  passage,  so  that  a; 
man  could  not  enter  till  it  had  been  dug  away. 

These  horizontal  incrustations  have  been  formed  by  the  watei- 
which,  trickling  down  the  sides,  was  forced  to  ooze  off  laterall]|> 
as  soon  as  it  came  into  contact  with  the  mud ;  in  other  parts, 
where  it  fell  in  drops  from  the  roof,  stalagmitic  accumulatioofti 
have  been  raised  on  its  surface,  some  of  which  are  very  large^ 
but  more  commonly  they  are  of  the  size  and  shape  of  a  cow's., 
pap,  a  name  which  the  workmen  have  applied  to  them.    Thect 
is  no  alternation  of  mud  with  any  repeated  beds  of  stalactite,  but. 
simply  a  partial  deposit  of  the  latter  on  the  floor  beneath  it ;.  and 
it  was  chiefly  in  the  lower  part  of  the  sediment  above  described^^ 
and  in  the  stalagmitic  matter  beneath  it,  that  the  animal  remains - 
were  found  :  its  substance  contains  no  black  earth  or  admixture 
of  animal  matter,  except  an  infinity  of  extremely  minute  particles 
of  undecomposed  bone.    In  the  whole  extent  of  the  cave,  oidy 
a  very  few  large  bones  have  been  discovered  that  are  tolerably: 
perfect;  most  of  them  are  broken  into  small  angular  fragments^ 
and  chips,  the  greater  part  of  which  lay  separately  in  the  mudi, 
while  others  were  wholly  or  partially  invested  with  stalactite; 
and  some  of  the  latter  united  with  masses  of  still  smaller  frag- 
ments, and  cemented  by  the  stalactite,  so  as  to  form  an  osseoua 
breccia,  of  which  I  have  specimens. 

The  efiect  of  this  mud  in  preserving  the  bones  from  decompo^.. 
sition  has  been  very  remarkable  ;.  some  that  had  lain  alon^  tunfih 
before  its  introduction  were  in  various  stages  of  decompoaition^i 
but  even  in  these,  the  further  progress  of  decay  appears  to.  hav#^ 
been  arrested  by  it ;  and  in  the  greater  number,  little  of  no 
destruction  of  their  form,  and  scarcely  any  of  their  substanQe,, 
has  taken  place.  I  have  found  on  immersing  fragments  of  thsiA.- 
bpnes  in  an  acid  till  the  phosphate  and  carbonate  of  lime  wesft. 
removed,  that  nearly  the  whole  of  their  original  gelatine  hai^ 
been  preserved.  Analogous  cases  of  the  preservative. powera-ctfi 
diluvial  mud  occur  on  the  coast  of  Essex,  near  Walton,  and  at 
Lawford,  near  Rugbv,  in  Warwickshire.  Here  the  bones  of  tha 
same  species  of  elephant,  rhinoceros,  and  other  diluvial  animali, 
occur  in  a  state  of  freshness  and  freedom  from  decay,  nei 
equal  to  those  invthe  cave  at  Kirkdale,  and  this  from  the 
cause,  viz;  their  having  beea  protected  from,  the  access  of  atmo- 
spheric air,  or  the  percolation  of  water,  by  the  argUlaceooft 
matrix m  which  the^  have,  been  imbedded  v  while  sinuw  boni^ 


1822.J  Bone9di9caf9eredin  a  Caveat  KirkdakfimYorksbireL  139 

tsatt  have  laip  the  same  length  of  time  m  diluYial  sand,  or  gravid, 
and  been  subject  to  the  constant  percolation  of  water,  have  loat: 
ikeir  compaotness  and-  strength  and  great.part  of  their  gelatine, 
tnd  are  otten  ready  to  fall  to  pieces  on  the  slightest  touch ;  and:; 
this  where  beds  of  clay  and  gravel  occur  alternating  in  the  same 
qoarry,  as  at  Lawford. 
The  workmen  on  first  discovering  the  bones  at  Eirkdale,  sup- 
;  posed  them  to  have  belonged  to  cattle  that  died  by.  a  murrain  in 
^ this  district  a  few  years  ago,  and  they  were  for  some  time  neg- 
l  kcted,  and  thrown  on-  the  roads  with  Ihe  common  limestone-; 
i.  they  were  at  length  noticed  by  Mr.  Harrison,  a  medical  gentle- 
.  man  of  Kirby  Moorside,    ana  have  since  been  collected  and 
dispersed  among  so  many  individuals/  that  it  is  probable  neuriy* 
aH  the  specimens  will  in  a  few  years  be  lost,  with  the  exception 
of  such  as  may  be  deposited  in  public  collections.     By  the  kind- 
ness and  liberaUtv  of  the  Bishop  of  Oxford  (to  whom  I  am  also 
mdebted  for  my  first  information  of  the  discovery  of  this  cave), 
and  of  C.  Duncombe,  Esq.  and  Lady  Chariotte  Duncombe,  of 
Dnncombe  Park,  a  nearly  complete  series  of  the  teeth  of  all 
these  animals  has  been  presented  to  the  Museum  at  Oxford ; 
while  a  still  better  collection  both  of  teeth  and  bones  is  in  the 
possession  of  J.  Gibson,  Esq.  of  Stratford^  in  Essex,  to  whose 
exertions  we  owe  the  preservation  of  many  valuable  specimens, 
and  who  is  about  to  present  a  series  of  them  to  our  public  collect* 
tions  in  London.     W .  Salmond,  Esq.  also,  since  I  visited  Kirki- 
dale  in  December  last,  has  been  engaged  with  much  zeal  and 
activity  in  measuring  and  exploring  new  branches  of  the  cave» 
and  making  large  collections  of  the  teeth  and  bones,  from  which 
I  understand  he  also  intends  to  enrich  our  public  cabinets  in 
the  metropolis.     I  am  indebted  to  him  for  the  annexed  ground 
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his  work  on  fossil  animals ;  copies  of  these  have  been  made  for 
me  by  Miss  Morland,  and  appear  in  the  annexed  plates,  witb 
many  other  drawings,  for  which  I  am  indebted  to  the  pencil  o£ 
Miss  Duncombe ;  and  the  Rev.  George  Youn^,  and  Mr.  Bird, 
of  Whitby,  in  their  History  of  the  Greoiogy  of  tne  coast  of  York^ 
shire,  have  given  engravings  of  some  teeth- that  remain  in  their 
possession. 
It  appears  that  the-  teeth  and  bones  which  have  as  yet  been 

•'  Fkui  of  tho  CETe  inwn  and  measured  by  W.  Salmond,. Biq.    Tbe^iguraBwitfaSa 
te  liMVca^nwtlie  width  of  the  CATe  in  feetaad  inches,  tIu»eou£^  Both, 

these  have  been  enlaigpd  by  removing  stones  to  obtain  a  passagCi 

A.  Original  slope  of  the  hin. 

B.  Rubbish  fiUmgUie  month  of  the  cavie. 
Q.  C>i%hialentiaaBQof  soUdiodu 

.B.  Fortkm  of  caTe  destroyed  by  ^uanying. 
£.  Fzcaent  entrance  of  cxfe. 


^lW'''3l«^.'Jlfri'feiicft»J«#s'A:<*lOJ(  of  Fossil  Teeth  and  [AW 
discoveied  in  the  cave  at  Kirkdale,  are  referable  to  tbe  ibllo^- 
jDg  22  Gpecjes  of  animals.  , 

1   7  Cnrnivora. — Hyaena,  tiger,  bear,  wolf,  fox,  W^^elf  JK^d,<^,J 
ijnlLnown  animal  of  the  size  of  a  wolf..  _    .  ,, .  .^^^   -■"■■■«»  I 

'..  4  Pachydennata. — Elephant,  rhinoceros,  hippopotanu^,  ^^ I 
borse. 

-<    4  Kuminantia.—Ox,  and  three  species  ofdeer. 
I    3  Rodentia. — Kabbit,  water-rat,  and  mouse. 

4  Birds. — Raven,  pigeon,  lark,  and  a  small  species  of  (iucli, 

Ijeaembling  the  anas  sponsor,  or  summer  duck. 

-    The  bottom  of  the  cave,  on  first  removing  the  mud,  was  found 

ito  be  strewed  all  over  like  a  dog  kennel,  from  one  end  to  the 

.Qtlier,  with  hundreds  of  teeth  and  bones,  or  rather  broken  and 

I  isplintered  fragments  of  bones,  of  all  the  animals  above  enumey 

l>iatedj  they  were  found  in  greatest  quantity  near  its  mouth, 

\  .pimply  becauEe  its  area  in  this  part  was  most  capacious  ;  tho^e 

I  *bf  the  larger  animals,   elephant,  rhinoceros,  8tc.   were  found 

I  jco-extenaively  with  all  the  rest,  even  in  the  inmost  and  .smalle^i 

'  .leceBsas  (see  PL  XIV,  fig.  3).     Scarcely  a  single  bone  has 

.escaped  fracture,  with  the  exception  of  the  astragalus,    and 

\  yDther  hard  and  solid  bones  of  the  tarsus  and  carpus  joints,  and 

^■(Ofthe  toes.     On  some  of  the  bones  marks  may  be  tiaced,  whichi 

f\OU  applying  one  to  the  other,  appear  exactly  to  fit  the  form  of 

I  Jjie  canine  teeth  of  the  hysena  that  occur  in  the   cave.    The 

I  jiyieaas'  bones  have  been  broken,  and  apparently  gnawed  equally 

I  fWith  those  of  the  other  animals.     Heaps  of  small  sphnters,  and 

highly  comminuted,  yet  angular  fragments  of  bone,  mixed  with 

^^eth  of  alUhe  varieties  of  animals  above  enumerated,  lay  \n\ht 

\  jt)Ottom  of  the  den,  occasionally  adhering  together  by  stalacUte, 

•  and  forming,  as  has  been  before  mentioned,  an  osseous  breccia. 

I  'JMany  insulated  fragments  also  are  wholly  or  partially  em  eloped 

I  .jWith  stalactite,  both  externally  and  internally.     Not  one  skuU  is 

i   to  be  found  entire ;  and  it  is  so  rare  to  find  a  large  bone  of  any 

L  gltind  that  has  not  been  more  or  less  broken,  that  thereis  no  hope  of 

I  obtaining  materials  for  the  construction  of  any  thing  like  a  skc- 

L^}etoa,     The  jaw  bones  also,  even  of  the  hytenas,  are  broken  lite 

I  ^U>e  rest ;  and  in  the  case  of  all  the  animals,  the  number  of  teeth 

fc  and  of  solid  bones  of  the  tarsus  and  carpus,  is  more  than  twenty 

i  times  as  great  as  could  have  been  supplied  by  the  individuals 

k  .whose  other  bones  we  find  mixed  with  them. 

Fragments  of  jaw  bones  are  by  no  means  common  :  the 
B^'greatest  number  I  saw  belong  to  the  deer,  hycena,  and  water- 
1  .rat,  and  retain  their  teeth ;  in  all  the  jaws  both  teeth  and  booe 
^•■are  iq  an  equal  high  state  of  preservation,  and  show  that  their 
,  fracture  has  been  the  effect  of  violence,  and  not  of  natural  decay. 
_|-J  have  seen  hut  10  fragments  of  deers'  jaws,  and  about  40  of 
fc'flyaenas'  (see  PI.  XV.  fig.  2,  3),  and  as  many  of  rats.  The  ordi- 
K^Uary  fate  of  the  jaw  bones,  as  of  all  the  rest,  appears  to  hav* 
T  heen  to  he  broken  to  pieces. 
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:/5be.grf^»t^rt.j^pirfier.or,teeth  sMre  thoae^of  hra^as.and  U^e 
amiDantia.    Mn.GibsoD  alone  collected  more  tnahSOO  caniiie 
0^Vh  of  the  hyseitm:,  which  at  the'  least  must  have  belonged  16  76 
ndividuals,  and  they  are  in  the  same  prof>ortion  in  other  cdl- 
ebtions.    The  only  remains  that  have  been  fonnd  of  the  tiger 
fpecies  are  two  lar^e  canine  teeth,  each  four  inches  in  lene^tb^ 
lilid  onis  molar  tooth/  exceeding  in  size  that  of  the  largest  Son 
>r  Bengal  tiger.    There  is  one  tusk  only  of  a  bear  which  exettiy 
■esembles  those  of  the  extinct  orsus  spelseus  of  the  caves  of 
Qermany,  the  size  of  which  M.  Cuvier  says  must  have  equalled 
khat  of  a  large  horse.    Of  the  wolf  and  fox  there  are  many  teeth^ 
Pind  others  belonging  to  an  animal  which  I  cannot  ascertain :  it 
jieeins  to  have  been  nearly  allied  to  the  wolf,  but  the  teeth  are 
Dtiuch  thinner,  and  less  strong.    A  fewiaws  and  teeth  have  alao 
^en  found  belon^ng  to  the  weasel.    Teeth  of  the  larger  pachy- 
dermatous animals  are  not  abundant.    I  have  ii^ormation  of 
«ibout  10  elephants'  teeth,  but  of  no  tusk ;  and  as  very  few  of 
^ese  teeth  exceed  three  inches  in  their  longest  diameter,  they 
^ust  have  belonged  to  very  young  animals.    I  have  seen  but 
fix  molar  teeth  of  the  hippopotamus,  and  a  few  fragments  of  its 
jsanine  and  incisor  teeth  ;  some  of  which  latter  are  in  the  pos- 
jiesBion  of  Mr.  Thorpe,  of  York.    Teeth  of  the  rhinoceros  are  not 
ip  rare.    I  have  seen  40  or  50,  and  some  of  them  extremely 
laige  ones,  and  apparently  from  aged  animals.     I  have  heard  of 
on^  two  or  three  teeth  belonging  to  the  horse.    Of  the  teeth  of 
deer  there  are  at  least  three  species,  the  smallest  being  very 
nearly  of  the  size  and  form  of  those  of  a  fallow  deer,  the  lamst 
acn^eing;  in  size,  but  differing  in  form  from  those  of  the  modem 
eS: ;  ana  a  third  being  of  an  intermediate  size,  and  approachttig 
that  of  a  large  stSLg  or  red  deer.    I  have  not  ascertained  how 
many  species  there  are  of  ox,  but  apparently  there  are  at  least 
two.    But  the  teeth  which  occur  perhaps  in  greatest  abundance, 
are  those  of  the  water-rat ;  for  in  almost  everv  specimen  I  }iave 
collected  or  seen  of  the  osseous  breccia,  there  are  teeth  or 
broken  fragments  of  the  bones  of  this  little  animal  mixed  with, 
and  adhering  to  the  fragments  of  all  the  larger  boned.    These 
fats  may  be  supposed  to  have  abounded  on  the  edge  of  the  lake, 
which  I  have  snown  probablv  to  have  existed  at  that  time  in  this 
neighbourhood :  there  are  also  a  few  teeth  and  bones  of  rabbits 

and  mice. 

Besides  the  teeth  and  bones  alreadv  described,  the  cave  ctin* 
tained  also  remains  of  horns  of  at  least  two  species  of  deer. 
One  of  these  resembles  the  horn  of  the  common  stag  or  red  deer, 
jthe  circumference  of  the  base  measuring  9|-  inches,  which  ia 
.precisely  the  size  of  our  largest  stag.  A  second  measureEl''?!- 
inches  at  the  sanie  part,  and  DOth  have  two  antlers,  that  rise  v^ty 
near  the  base.  In  a  smaller  species,  the  lowest  antler  is  i3^ 
inches  ^bove  the  base,  the  circumference  of  which  is  8  incheis^ 
^^0  horns  are  foiuid:jentirei  but  fragments  only,  and  these  aj^JSi* 
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\<  twiitly  gnawed  to  pieces  like  the  boaes  :  their  lower  extremity 
TDearest  the  head  is  that  which  has  generally  escaped  destruction : 
t  and  it  is  a  curious  fact,  that  this  portion  of  all  the  horns  I  have 
I  -Been  from  the  cave  shows,  by  the  rounded  state  of  the  base,  that 
1  -they  had  fdllen  off  by  absoqition  or  necrosis,  and  been  shed 
.from  the  head  on  which  they  grew,  and  not  broken  off  1^ 
,   'Violence. 

(         It  must   already   appear  probable,    from   the  facts    above 
'    -described,  particularly  from  the  comminuted  state  and  S{»pa- 
rentJy  gnawed  condition  of  the  bones,  that  the  cave  at  KirkdsJe 
.'was,  during  a  long  succession  of  years,  inhabited  as  a  den  by 
hyeenas,  and  that  ttiey  dragged  into  its  recesses  the  other  animal 
bodies  whose  remains  are  found  mixed  indiscrimiaately  with 
1     tbeirown;  and  this  conjecture  is  rendered  almost  certain  bythe 
idiscovery  I  made,  of  many  small  balls  of  the  solid  calcareoas 
■'excrement  of  an  animal  that  had  fed  on  bones,  resembling  the 
>«ubstance  known  in  the  old  Materia  Medica  by  the  name  of 
,    r^bum  grascum:  its  external  form  is  that  of  a  sphere,  irregu- 
larly compressed,  as  in  the  ffeces  of  sheep,  and  vailing  from 
jhali  an  inch  to  an  inch  in  diameter ;  its  colour  is  yellowish- 
Tvhite,  its  fracture  is  usually  earthy  and  compact,  resembling 
steatite,  and  sometimes  granular;  when  compact,  it  is  inter- 
'Spersed  with  minute  cellular  cavities  :  it  was  at  first  sight  recog- 
meed  by  the  keeper  of  the  Menagerie  at  Exeter  Change,  as 
Tesembling  both  in  form  and  appearance,  the  feces  of  th«  epot- 
■'ted  or  Cape  Hysena,  which  he  stated  to  be  greedy  of  bones, 
beyond  all  other  beasts  under  his  care.     This  informatioQ  lone 
r  -to  Dr.  Wollaston,  who  has  also  made  an  analysis  of  l^e  mib- 
;«tance  under  discussion,  and  iinds  it  to  be  composed  of  the 
ingredients  that  might  be  expected  in  fsecal  matter  derived  from 
t)0iies,  tIz.  phosphate  of  lime,  carbonate  of  lime,  and  a  very 
I  .nmall  proportion  of  the  triple  phosphate  of  ammonia  and  mag- 
tnesia;   it  retains  no  animal  matter,   and  its  originally  earthy 
natui^  and  affinity  to  bone  will  account  for  its  perfect  state  of 
■  qireservation. 

I  do  not  know  what  more  conclusive  evidence  than  this  can 

,'be  added  to  the  facts  already  enumerated,  to  show  Ifcat  the 

■■hysenas  inhabited  this  cave,  and  were  tiie  agents  by  which  the 

,  'teeth  and  bones  of  the  other  animals  were  there  collected  ;  it 

\i    may  be  useful,  therefore,  to  consider,  in  this  part  of  our  inqtiiry, 

,1,   JWhet  are  the  habits  of  modem  hysenas,  and  how  far  they  iilns- 

.'trate  the  case  before  us. 

The  modem  hy»na  (of  which  there  are  only  three  known 
[,  ''Bpeoies,  all  of  them  smaller  and  different  from  the  fossil  ■  one)  is 
;an  inhabitant  exclusively  of  hot  climates ;  the  most  savage,  or 
Vstriped  species,  abounds  in  Abyssinia,  Nubia,  and  the  adjacent 
.parts  of  Africa  and  Asia.  The  less  ferocious,  or  spotted  one. 
Inhabits  the  Cape  of  Good  Hope,  and  lives  principally  on  car- 
lioD.     In  bony  structure  the  latter  approaches  more  nearly  than 
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iiUMB  Ibrmertollie  fossil  species :  to  these  M.  Gimeradds  a  third, 
'-lSi6  red  hjRna,  whiok  is  Yeiy  rare. 

"  -Tbe  straoture  of  thiwe  animtls  places  them  in  mn  intennediate 

^Mslass  betTKreen  tlie  cat  and  do^  tribes ;  'not  feeding,  like-  the 

:  fomier,  -almost  exclosiyely  on  itring  prey,  but'  like  the  latter^ 

-being  greedy  also  of  putrid  flesh  ana  bones:*   their 'lo«ie 

of  putnd  flesh  induces  them  to  follow  armies,   and  dig  ia^ 

*teinan  bodies  itota  the  grave.    They  inhabit  holes> vhic^-  they 

^4tf  gin  'the  earth,  and  chasms  of  Jocks  ;  are  fierce,  «nd  of  obsti- 

^mtkB  courage,  attacking  stronger  quadrupeds  than  tfaemseives^ 

-nuid  even  repelling  lions.    Their  habit  of  digcging  human  bodies 

t4^m  the  =grave,  and  dragging  themto  their  den,  and  of  accumu- 

^fetiD^  around-  it  the  bones  of  all  kinds  of  animals,  is  thus 

described  by  Busbequius,  where  he  is  speaking  of  the  Tuddih 

^Mode  of  burial  in  Anatolia^  and  their  custom  of  laying  large 

ttolies  upon  their  grares  to  protect  them  £rom  the  hysBnas» 

**  Hyeena  regionibus  iis  satis  frequens ;  sepulchra  suffodit,  extra- 

hitque  cadavera^  portatque  nd  suam  speluncam ;  juxta  quam 

videre  est  ingentem  cumulum  ossium  humanorum  *  veterinario- 

-twrn^i*  etreUquorum  omne  genus  animalinm."    (Busbeq.  E^ist. 

•Ifl-w^Leg.  Turc.)    Brown,  also,  in  his  Travelsto  Darfnr,  descnhes 

^ihe  Ippeenas'  manner  of  taking  off  their  prey  in  tbe  following 

.^irords  ^-*-"  They  come  in  :herds  of  sii,  eight,  and  often  more^ 

into  the  villages  at  night,  and  carry  off  with  them  what&^er  they 

.i<iape  able  to  master ;  they  will  kill  dogs  and  asses  even  within  tho 

^WKdOBure  of  houses,  and  fml  not  to  assemble  wherever  a  dend 

•^eanid  or  other  animal  is  thrown,  which,  acting  in  concert,  they 

sometimes  drag  to  a  prodigious  distance."    Spaiman  and  (Pen* 

(dadtonention  that  a  single  hyeena  has  been  known  to  carry  off  a 

^imig  man  or  woman  in  the  vicinity  of  the  Cape. 

The  strength  of  the  hyaena's  jaw  is  such»  that  in  attacking ;a 

*4og)ihe  begins  by  biting  offbis  leg  at  a  single  snap.    The  capa» 

:i6ily 'df  his  teeth  for  sudi  an  operation  is  sufficiently  obvious  from 

Hrimple  inspection,  and  had  Ibiig  ago  attracted  the  attention -of 

tthe  leariy  naturalists ;  and,  consistent  with  this  strength  of  teeth 

and  jaw,  is  the  state  of  the  muscles  of  his  neck,  being  so  full 

:and  strong,  that  in  early  times  this  animal  was  fabled  to  have 

4mt  one  cervical  vertebra.    They  live  b^  day  in  dens,  and  «eek 

dMir'prey  by  night,  having  large  prominent  eyes,  adapted,  like 

^duMe  4sS  the  >rat  and  mouse,  for  seeing  in  the  dark.    To  ^mal» 

«f  sttch  a  'Class,  our  cave  at  Kirkdale  would  afford  a  most 

convenient  habitation,  and  the  circumstances  we  find  developed 

in  it  are  entirely  consistent  with  the  habits  aboveenumeratea. 

It  appears  from  the  researches  of  M«  Cuvier,  that  the  fossil 

*  *It  ifl'qtiite  imposriUe  to-mistake  -the  jaw  of  any  specits  of  fayvna  for  diat  of  the  wolf 
cr  tigfT'ldnd ;  the  latter  having  three  molar  teetfa-only  hi  the  lower  jaw,  and  the  former 
.  acven  2  while  aU  the  hysna  tribe  have  four.  (See  Plate  XV.  fig.  1 ,  S,  3.) 

f  Veterhiam  hestiam  jumentum  Cato  appellavit  a  vehendo :  (quad  veheterinus  Tel 
veCenntis*'^   T'onip.  Fcst* 
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hj8Nia  wad  neatly  one^third  largertbati  the  krgest  df  the  raodj^hi 
apecies ;  that  is,  the  striped  or  Abyssinian;  but. in-  the  atmotaie 
ia  its  teeth,  more  nearly  resembled  that  of  the  ;Gape  aaimsl. 
(See  Plate  XV.  fi^.  1/  2,  3.)  Its  muz^e  also,  was  mortar  wi 
atronger  than  in  either  of  them,  and  consequently  its  bit9  i^ore 
oowenuh  The  length  of  the  largiest  modem  hysena  noticed  js 
nve  feet  nine  inches.  .      .  ^ 

The  fossil  species  has  been  found  on  the  Continent  in  situa- 
tions of  two  Idndsy  both  of  them  consistent  with  the^  circma- 
stances  under  which  it  occurs  in  Yorkshire,  and,  on  compariitt; 
thejaws  and  teeth  of  the  latter  with  those  of  the  former  engnurw 
in  M.  Cuvier's  Recherchcs  sur  les  Qssements  Fossiles,  I  find 
them  to  be  absolutely  identical.  The  two  situations  are  caverns 
mtid  diluvian  gravel*  :   ,  ^ 

1.  In  Franconia,  a  few  bones  of  hyaena  were  found  miyad.with 
those  of  an  enormous  number  of  bears,  in  the  cave  of  GaileiH 
tenth. 

2.  At  Muggendorf,  in  a  similar  cave.  . 

3.  At  Bauman,  in  ditto. 

4.  At  Fouvent,  near  Gray,  in  the.  department  of  Doa^, 
bones  of  h^eena  were  found  mixed  with  those  of  the.  elephant 
and  horae  in  a  fissure  of  limestone  rock,  which,  like  that  atiSuirii- 
dale,  was  discovered  by  the  accidental  digging  away  of  the  X^ok 
in  a  garden. 

5.  At  Canstadty  in  the  valley  of  the  Necker,  A.  D.  1700, 
hysenas'  bones  were  found  mixed  with  those  of  the  elephaoty 
rhinoceros,  and  horse,  and  with  rolled  pebbles,  in  a  ma«o.gf 
yellowish  clay. 

6.  Between  Hahldorf  and  Reiterbuck,  on  the  surface  of  Hm. 
hills  that  bound  the  valley  of  Eichstadt,  *in  Bavaria.  These 
were  buried  in  a  bed  of  sand. 

The  four  first  of  these  cases  appear  to  have  been  den8,:lil^ 
the  cave  at  Kirkdale;  the  two  latter,  are  deposits  of  diluvian 
detritus,  like  the  surface  gravel  beds  of  England,  in  which  aisii- 
lar  remains  of  all  the  other  animals  have  been  found,  excepting 
hyeenas. 

'it  has  been  observed  when  speaking  of  the  den,  that  the  bon(9B 
of  the  hyeenas  are  as  much  broken  to  pieces  as  those  of  the 
animals  that  formed  their  prey  ;  and  hence  we  must  infer  th^ 
the  carcases  even  of  the  hyaenas  themselves  were  eaten  up  bj 
their  survivors.  Whether  it  be  the  habit  of  modem  hyeenaa  (o- 
devour  those  of  their  own  species  that  die  in  the  course  of 
nature  ;  or  under  the  pressure  of  extreme  hunger  to  kill  and  eat 
the  weaker  of  them,  is  apoint  on  which  it  is  not  easy  to  obtain  . 
positive  evidence.  Mr.  Brown,  however,  asserts,  in  his  journey 
to  Darfur,  *'  that  it  is  related  of  the  hyaenas,  that  upon  one  of 
them  being  wounded,  his  companions  instantly  tear  him  to  pieces 
and  devour  him."  It  seems,  therefore,  in  the  highest  ae^e 
probable,  that  the  mangled  relics  of  hyaenas  that  he  indiscnmir 


.    ./    ;  .•■...  V     ...'II 


f. 


,}fj/S^;\  BQn€$4iseifver€dmuCatieaiKirJcdaU^iH  YorkMkire.  146 

•xMlfAj  scattet^  Mid  ecfually  brbkeii  with  the  bones  of  other 
itriftials  in  the  cave  of  Kirkdale,  were  reduced  to  this  state  hf 
ik^  ageniCy  of  the  snrviTing  individuals  of  their  own  species.    '  • 

Alarge  Jpropbrtion  of  Wie  hycenas'  teeth  bear  marks  of  extremie 
old  age^  some  beii^  abraded  to  the  veiy  sockets,  and  the  maj6^ 
rity  having  lost  the  upper  portion  of  their  coronary  part,  and 
having  fangs  extremely  large:  these  probably  died  in  the  den 
from  mere  old  age :  and  if  we  compare  the  lacerated  condition 
of  ^the  bones  that  accompany  them^  with  the  state  of  the  teeth 
ih<l8  w<^n  down  to  the  very  stumps,  notwithibtanding  their  pro- 
digious strength,  we  find  m  the  latter  the  obvious  instruments 
by  which  the  former  were  thus  comminnted.    A  great  number^ 
or  other  teeth  appear  to  have  belonged  to  young  hyaenas,  fbrtbe 
filti^  are  not  developed,  and  the  pomts  and  edges  of  the  crOwn 
af<9 not  the  least  worn  down.    I  have  a  fragment  of  the  jaw  of  aii 
hysBna  which  died  so  young,  that  the  second  set  of  its  teeth  hiid 
not  been  protruded,  but  were  in  the  act  of  forming  within  the 
jaw.     Others  are  in  various  stages  of  advancement  towardis 
maturity;  and  the  proportion  of  these  is  too  great  for  U9  to. 
attribute  them  to  animals  that  may  have  died  in  early  life  frotftif ' 
aobidient  or  disease.    It  seems  more  probable,  and  the  idea  ifij 
o<Mriirmed  by  the  above  statement  or  Mr.  Brown,  and  by  thj^' 
fact  of  the  hyaenas'  bones  in  the  den  being  gnawed  and  broken' 
tO' faeces  equally  with  the  rest,  that  they  were  occasionally. 
killed  and  devoured  by  the  stronger  individuals  of  their  owlpi 
jtpeeies.       - 

But  besides  the  evidence  their  teeth  afford  to  flhow  that  the 
animals  died  at  various  periods  of  life,  they  present  other , 
appiearances  (and  so  likewise  do  the  bones),  of  having  passed  | 
through  different  stages  and  gradations  of  decay^  arising  from ' 
the  different  length  of  time  they  had  lain  exposed  in  the  bottom 
'Of  the  den,  before  the  muddy  sediment  entered,  which,  since  its 
jntftHluction,  has  preserved  them  from  further  decomposition. . 
This  observation  applies  equally  to  all  the  animals.    I  have  por«  ! 
iions  of  bone  and  teeth  that  are  so  much  decomposed  as  to  be  ' 
ready  to  full  to  pieces  by  the  slightest  touch ;  these  had  proba- 
bty-itdn  a  long  time  unprotected  in  the  bottom  of  the  den; 
olliers  still  older  may  have  entirely  perished  ;  but  the  majority  . 
boith  of  teeth  and  fragments  of  bone  are  in  a  state  of  tfae  highest 
pi^^servation ;  and  many  thousands  have  been  collected  and  car-.' 
ried  away  since  the  cave  was  discovered.    In  all  cases  the  * 
degpree  of  •  decay  is  equal  in  the  teeth  and  jaw  bones,  or  frag-  ! 
ments  of  jaws,  to  which  they  are  attached. 

{TobtcotUinued,)  I 
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ARTICLE  vnL 

On  -Diaspore.    By  J.  G.  Children,  Esq.  FR6.  See. 
<To  Ae  Editor  of  the  Annals  of  Philoeophy.) 

DBAR  SJfi,  Mritith  Mutetmh  J^ti^r  24,  18S8: 

In  the  third  TOlume  (New  Series)  of  the  Annals  of  Phihsoptq, 
:p.  433,  Mr.  O.  B«  Sowerby  has  published  his  discovery  of  anew 
.variety  of  Piaspore^  together  with  some  experiments  which  I 
joaade,  at  his  desire^  on  a  portion  of  it  by  the  Uowpipe^  and  in 
the  following  yolume,  p.  17,  your  brother,  Mr.  W.  Phmips,  wfli 
bis  usual  ability,  has  described  the  crystalline  form  of  a  simibr 
ftubatance  in  the  possession  of  Mr.  S.  L.  Kent,  a  fragment  of 
which  I  have  also  examined,  and  am  satisfied  of  its  identity  with 
th^  former. 

I  have  subsequently  submitted  the  mineral  to  a  further  wanlj- 
ais,  and,  I  believe,  the^resuks  as  stated  below,  are  a  pretty  near 
approximation  to  •  the  torutb,  4)hough  the  quantity  on  wbidi  I 
operated  was  BeoessarSyiSiiKill,  otdtwithstanding  Mr.  Soweitj^fi 
liperality,  who  wojdd  willindy  inavie  furnished  me  with  largdr 
portions  of  this  very  rare  suDstance,  had  I  thought  it  rightto 
.consent  to  the  .aacnfioe. 

The  quantity  of  water  was  ascertained  by  heating  the  mi&eJRlI 
to  redflfi38,  in  which  operation  yure  water  only  ^pas  givenoff. 
The  heated  portion  was  fused  w»th  about  eight  times  its  wcodtt 
of  borax,  the  mass  dissolved  in  diluted  muriatic  acid,  and; Ws 
whole  precipitated  by  carbonate  of  potassa.  The  precipitaU, 
wellwsLshed,  was  collected  from  the  filter  while  in  a  moiat  static, 
and  treated  with  a  solutioe  of  pure  potassa,  which  left  tbe  oldde 
of  iron  untouched;  and,  lastly,  the  alumina  was  separated  froQi 
the  alkali  by  munate  of  ammonia. 

The  use  oi*  borax  for  the  jGuaion  of  aluminous  stones  was,  I 
hdiieve,  first  recommended  by  Mr.  Chenevix,  and  is  die  tot 
^bix  for  fiuch  minerals  that  I  am  ac(]^uainted  with ;  but  in  die 
subsequent  precipitatioa  of  the  alumma  from  its  solution  in  die 
Wiriaticacia,  by  carbonate  of  potassa,  it  is  necessary  to  coaceli- 
trate  the  solution  by  evaporation  (for  the  glass  requires  a  radier 
J^rge  quantity  of  fiuid  to  dissolve  it),  or  a  consideraUe  pnmicir* 
tion  will  escape  the  action  of  the  precipitant,  even  though  Doued. 
I  was  nearly  led  into  a  serious  error  by  not  being  aware  of  tlhb 
circumstance. 

It  is  stated,  in  Mr.  Sowerby's  communication,  that  the  test  of 
boracic  acid  and  iron  before  the  blowpipe  gave  no  trace  of  the 
presence  of  a  phosphate  in  the  minersd ;  and  I  equally  failed  in 
detecting  any,  by  treating  a  small  portion  with  soda  ana  silica,  in 
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the  manner  used  by  Berzelius  in  his  excellent  analysis  of  Wavel- 
lite.  I  also  made  a  separate  experiment  to  ascertain  if  the 
diaspore  contain  an  alkali^  by  fiising  it  with  nitrate  of  baryta, 
but  of  this  also  I  could  discover  no  trace.  The  result  of  my 
i     analysis  conducted  as  above  gave 

/  Alumina 76-06 

i  Protoxide  of  iron 7'78 

■  Water 14-70 

'  Loss 1-46 

100-00 
Perhaps  the  true  proportions  may  be  : 

Equivalents. 

Alumina 76-923  «  20  =  360 

Protoxide  of  iron.  ....    7-692  =    1  =    36 
Water 16-386=    8  =    72 

100-000  468 

Lelievre's  diaspore  is  accompanied  by  a  dark  coloured  sub^ 
Btance,  which  has  been  supposed  to  be  a  mere  variety  of  thfe 
'fighter,  but  by  the  following  experiment,  on  a  minute  portion 
fumished  by  Mr.  Sowerby,  before  the  blowpipe,  that  does  ndt 
appear  to  be  the  case. 

In  the  matrassy  if  freed  from  the  true  diaspore,  the  assay  doeft 
not  {decrepitate.  Its  dark  brown  (almost  black)  colour  becomeB 
n^er  lighter,  and  it  gives  off  a  laige  quantity  of  water.  Alone 
in  tbe  forceps  it  does  not  fuse.  The  heated  fragment  does  ndt 
brown  moistened  turmeric  paper. 

With  soda,  on  platina  wire,  in  the  oxidating  flame,  it  gives  a 
lieht  opaque  dirty  brown  globule.  In  the  reducing  flame,  the 
C^our  18  darker,  and  somewhat  inclining  to  bottle<^een. 

On  platina  Jail,  with  soda  and  nitre,  it  gives  no  trace  of  man- 
ganese. 

With  borax,  on  platina  wire,  in  lihe  oxidating  flame,  fissies 
slowly  into  a  perfectly  transparent  glass,  deep  orange-red  While 
liot^  fine  yellow  when  cold,  and  which  does  not  become  opaque 
bv  Naming.  In  the  reducing  flame,  the  colour  of  the  globule 
Cn^Qiges  to  bottle-green. 

VmA  salt  qf  phosphontSy  on  the  platina  vrire,  in  the  oxidating 
flame,  it  dissolves  slowly,  but  perfectly,  into  a  diaphanous  glass 
ot  a  fine  deep  orange  colour  while  hot,  which,  on  coc^ng, 
becomes  lemon-yellow,  and  when  quite  cold  is  colourless,  m 
the  reducing  flame  the  assay  presents  the  same  phenomena. 

A  portion  of  ihe  pulverised  assay  treated  'witli  a  drop  of  nitrate 
of  cobalt  on  charcoal,  in  the  tustial  manner,  .gave  a  black 

Vtoiqadiai  amUyais  ot  Lelie vre'a  ^aspoi^  gate 
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quantities  that  ore  not  recoacUeable  to  equiraleat  proportioDt.,; 
Yours  truhr, 

John  Geobob  Chiluben. 
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Memoirs    of   the   Astronomical  Society    of  Limiom.      VoL'it 
Lomion.     1822. 

Those  anticipations  in  which  we  ventured  to  indulge^  whiBB, 
umounciag  the  formation  of  the  Astronomical  Society,  the  cOBk 
tents  of  the  present  Tolume  have  fully  justified.  The  tiB^of.itil 
memheTs  comprehending  names  unquestionably  the  most^ittto*- 
ffuished  among  the  Bcientific,  and  the  well-known  zeal  o^'iDai^ 
in  the  practice  of  astronomy,  gave  assurance  that  niinleroua 
valuable  communications  would  soon  be  presented  to  it.  Fron). 
the  distinction  which  has  been  acquirea  by  the  artists  of  tluB  j 
countiy  in  the  construction  of  astronomical  instruments,  it  might  i 
naturuly  he  expected  thatpractlcal  contributions  of  this  descnp-  j 
tion  would  frequently  appear ;  and  accordingly  among  these 
memoirs,  the  fitat  and  second  convey  the  results  of  the  ingenious 
labours  of  Troughton  and  Dollond ;  the  former  giving  "  aa 
account  of  the  repeating  circle,  and  of  the  altitude  and  azimuth 
instiument ;  describing  their  different  constnu:ti9rB,  the  manner 
of  performing  their  principal  adjustments,  and  how  to  make 
observations  with  them,  together  with  a  compaiison  of  their 
respective  advantages ; "  and  the  latter  offering  "  the  descrip- 
tion of  a  repeating  instrument  upon  a  new  construction." 

.That  the  repeating  circle,-  introduced  for  the  cpn£ct)04,  lOT 
imperfectioqa  la  the  art  of  dividing,  should  not  be  approved  ^nr. 
.Mr.  Trouahton,  who  has  so  greatly  advanced  that  artj  ^p^^W^ 
so  active^  labours  to  perfect  it,  cannot  occasion  any'  aiuptff^ 
Even  its  form  and  general  appearance  are  objected  to^Yi^atC 
for  it  is  stated  to  be  "  of  all  the  instruments  subservient  toj^gPA*' 
deay  and  astronomy,  the  most  uncoutb  and  unsightly.? '  ^  He 
adds,  "  th&  whole  of  the  effective  parts  are  placed  on .  oae.'jSfdp 
of  its,  single  supporting  {uUar,  and  on  the  other  4  wmght  "{fl^'^ 
eqn^  to  the  instrument,  is  placed  for  th^  puroose  of  li^^^ff^jl^ 
ia  «quilittno.  But  ugliness  is  not  the  worst  uiing  that  ^fj||teff^. 
this  unavoidable  combination  ; '  for  it  t-enders  tbie  itM^^mi^ 
top-heavy,  toUering,  and  weak.    In  tlhese  tes^ects,  the  "aiuniuS 
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circle  ift  very  much  superibr.  Th^  V9h6\e  of  its  fabric  it  regntar 
and  self-bahmced ;  the  upper  circle  being  supported  like  a  transit 
upon  two  Columns  is  thus  rendered  firm  and  steady.  ;  Respect- 
ing sightliness,  I*think  the  man  of  taste  would,  in  the  different 
forms  it  has  appeared  under^  pronounce  it  agreeable,  I  dare  not 
say  beautiful;  and  h^re  I  may  be  allowed  to  reraark^that  th^^att 
of  instrument  making,  as  a  matter  of  taste,  is  far  behind  many 
others.  In  this  Country  indeed  at  the  be^nnin^  of  the  art. 
instruments  were  adorned  with  the  flourish  of  the  engraver, 
chaser,  and  carver  (now  long  out  of  fashicn) ;  but  these  are  not 
the  beauties  which  1  mean ;  those  of  uniformity  of  figure  and 
just  proportions  are  alone  what  I  have  in  view  ;  and  I  cannot  for 
a  moment  think  that  these  are  at  all  inconsistent  either  with 
strength  or  accuracy.  Through  the  whole  of  this  paper,  every 
reader  will  have  seen  that  I  am  an  advocate  for  the  altitude  and 
akimuUi  instrument,  and  I  have  made  no  endeavour  to  conceal 
it ;  yet  if  I  have  said  more  for  it  than  it  deserves,  or  given  to  the 
repeating  circle  less  than  its  due,  it  is  a  thing  I  am  quite  uncon* 
siiioUs  of."  How  different  is  the  opinion  of  the  celebrated  Biot 
ililpecting^this  degraded  instrument,  the  following  quotation 
frbm  the  Traits  Elementaire  d' Astronomic  Physique  will  showr 
^  L'ierreur  des  divisions  est  done  comme  nuUe  dans  les  observa* 
dStnts  faites  au  cercle.  II  est  impossible  qu'elle  soit  aussi  rigoo- 
rtkulhnent  detruite  dans  les  plus  grands  instrumens  s'ils  ne  sont 
piis  r6p6titeurs.  Jamais  Paddresse  de  Fartiste  ne  peut  egaler  wi 
t/iwiim  '  mathematique.'*  '  (Tome  1,  chap.  xx.  p.  270,  Edit* 
S(^iiide.)  Should  Mr.  Trou^hton  candidly  and  attentively 
peniBe  the  elaborate  disquisition,  entitled,  ^'Description  et 
Usages  du  Cercle  repetiteur,''  he  may  be  induced  to  discard  the 
pr^cttons  which  he  has  advanced  in  the  concluding  paragraphs. 
^Jhis  essay.  ^*  As  it  was  the  rudeness  and  inaccuracy  of  divid*^ 
n^  "Which  brought  this  instrument  into  existence,  we  should 
imik  that  as  the  art  becomes  cultivated,  it  will  fall  into  disuse. 
Fke  art  in  this  country  is  sufficiently  advanced  to  set  repeating 
Jtttniments  aside ;  and  if  I  am  rightly  informed,  several  foreign 
utists  are  at  this  time  pursuing  the  course  of  its  improvement, 
a  which  they  had  for  many  years  been  impeded  by  circum?- 
itonbes  which  science  could  not  controul.  It  is,  therefore,  my 
i|)$moil,  that  as  the  division  of  instruments  becomes  generallj 
mbroVed,  so  will  the  repeating  circle  hasten  to  its  dissolution; 
um,  perhaips,  on  account  of  the  great  services  which  in  its  time 
t  has  rendered  to  astronomy  and  geodesy,  some  future  age  may 
>Cf  induced  to  chaunt  its  re^irifm.''  , 

'The  repeating  instrument,  of  which  the  construction  is  described 
EX  the  fi;econd  memoir,  was  finished  in  Jan.  1819,  and  is  stated 
iy  Mr.  BoIIond  to  be  applicable  to  all  the  uses  where  vertical 
bdh^rizdntal  angles  are  required  to  be  taken.  It  may  be  snlfi-^ 
Sent  for  our  present  purpose  to  point  out  the  novelties  by'  whioll 
t  js'difitthiguisfaed.    The  first  novelty  is  the  ttaiuwen^^t  Xx^A^ 


vds.    By  tbk  eonstnicticm,  the  teleseope  ib  fm»Aef%ifimA^mh 
dent  of  me  plane  of  the  circle,  and  by  the  length  of  the  mi'ii 
impelled  to  move  in  a  truly  vertical  plane ;  and  by  reversinflrtiM 
axis^  the  line  of  colltmation  may  oe  perfectly  verified.     ibk» 
therefore^  renders  it  also  a  good  instrument  K)r  obsematioos  la 
right  ascension.    The  second  novelty  is  the  applicataon  of  tte 
two  small  levels  or  finders,  which  afford  a  v'ery  grieat  conveaieace 
when  repeating  zenith  distances ;    as  by  this,  application  Ae 
telescope  can  be  readily  placed  to  those  distances  each  tin 
the  instrument  is  reversed  without  the  aid  of  a  divided  ciieb* 
There  is  also  a  novelty  applied  to  the  lantern  which  will  be  found 
extremely  convenient,    it  consists  of  two  plates  of  brass,  having 
a  square  hole  in  each ;  these  plates  are  moved  in  contrary  diMQr 
tions  by  rack  and  pinion ;  and  by  this  contrivance  the  obserw 
is  enabled  to  regulate  the  light  in  any  proportion  that  may  he 
required.    There  is  also  an  entirely  new  application,  which  witt 
be  extremely  advantageous  when  t^ng  horizontal  angles;.  This 
is  the  level  which  is  applied  to  the  principal  horizontal  circle^  and 
which  in  every  respect  answers  the  purpose  of  a  second  teles- 
cope,  while  it  is  much  more  convenient,  as  the  observcir'  can 
instantly  perceive  the  least  possible  motion  of  the  circle  withoat 
the  necessity  of  changing  his  position ;  and  if  it  should  be 
required  to  take  horizontal  angles  at  nighty  the  advantvkge  w31 
be  very  considerable.    There  is^  lastly>  a  new  appendage  which 
will  be  found  very  useful  when  repeating  the  vertical  angle».    It 
consists  of  two  arms  fitted  to  the  lower  end  of  the  centre  that 
belongs  to  the  horizontal  circle^  and  has  a  motion  sufficieiidly 
light  to  keep  it  -at  the  place  to  which  it  is  set.    When  tlie  toba* 
cope  is  presented  to  the  object  for  observation,  one  of  these  aJnns 
is  Drought  to  coincide  with  a  projecting  piece  io  the  triangjobur 
frame,  and  when  the  instrument  is  turned  naif  round  by  briog^ig 
the  other  or  opposite  arm  to  coincide  with  the  same  pr ojecting 
piece,  the  object  will  be  again  in  the  field  of  view.of  the  telescope. 
In  the  third  memoir,  Mr.  Francis  Baily  details  ^*  A  Methed 
of  fixing  a  Transit  Instrument  exactly  in  the  Meridian."    This 
zealous    and    distinguished    mathematician    and    astronoaier, 
recommends,  that  when  the  transit  instrument  is  placed  neady 
in  the  plane  of  the  meridian,  its  accurate  adjustment  shoiAi  be 
completed  by  observing  the  culmination  of  any  two  star*  diffn^ 
ing  from  each  other  considerably  in  declination.  By  this  methed, 
the  necessity  of  having  a  building  constructed^  so  as  to  comnAnd 
an  uninterrupted  view  of  the  meridian  from  the  QOKtherit  I19  the 
southern  horizon  is  avoided,  since  it  may  be  successfully  prac- 
tised with  portable  instruments  placed  on  the  inner  side:,  of  a 
window  having  a  range  of  above  70^  in  altitude,  or  on  the  outer 
side,  where  they  may  be  directed  even  to  the  zenith,     '^llie 
stars  which  should  be  chosen  for  the  purpose,'^  Mr.  Baily  i9aya» 
'*  are  those  which  difibr  at  least  50  degrees  from  each  odttr.ift 
declination^  but  the  nearer  that  diiSference  approaehiea  to  90 
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degreesy  the  store  correct  will  be  the,  ];^ultsv  Their  sight  ascenr 
sKNiBvonthe  ootttrarj,  must  be  aa.near  as  possible  to  each  other^ 
tt;>  circumstance  which  will  moreover  prevent  the  possibility  of 
any  error  anskBg  froo)  a  variation  in  the  rate  of  the  clock  during 
the  interval  of  the  observations."  Passing  over  the  mode  of 
computing  the  useful  table  of  declinations  with  which  the  paper 
ocmcludes,  we  shall  copy  one  of  the  two  examples  of  its  use  and 

H)Ucation,  and  of  the  mode  of.  operating  in  such,  cases :  ''  On 
y  ly  1819,  I  placed  my  transit  mstrument  nearly  in  the  men^ 
dian ;  and  in  order  to  ascertain  how  much  it  deviated  fi:om  the 
tEnemeridiany  I  observed  the  two  stars  y  Lyreejid  r  Sagiitarii. 
Hie  passage  of  the  former  was  observed  at  18*^  .52^ .  37^''^3y  and.  of 
the  latter  at  18'^  ,.66^  .  4^^^6  siderial  time.  The  apparent  right 
ascensions  of  those  stars  on  that  day  were  18^  « 52  .  9^^8y  and 
18^  .  55'  .39''^,7  respectively;  and  their  decUnations  were  32°.  27' 
N«  and  27°  .  56^  S  ;  consequently  the  operation  will  stand  thus 

'  ^»  =  18^  .  62^    9,8"  T*  =  IS**.  52^ .  37,3''' 

M'  =  18  .  55  .  39,7  T^  ==  18  .  56  .    9,9 

^M  =  —       3  .  29,9  <*T=:  —       3  .  32,6 

whence  (d  T  —  d  M)  =  — 2''',7.  This  value  being  negative, 
diows  that  the  deviation  is  to  the  west :  and  in  order  to  deter* 
mine  the  quantity  of  the  deviation,  we  must  take  the  sum  of  the 
declinations  (or  the  difference  of  the  polar  distances)  of  the  two 
steniy  which  in  this  case  is  equal  to  60° .  22' ;  or  for  the  sake  of 
round  numbers^  equal  to  60° ;  and  the  declination  of  N  (or  the 
northern  star)  is  about  32°.  Consequently  against  the  numbei; 
SO,  and  under  the  column  headed  32%  we  shall  iind  1*39 ;  which, 
bdlng  multiplied  by  —  2'',7,  will  give  —  3'',75  for  the  deviation 
of  the  instrument  in  tii?ie ;  and  this  multiplied  by  15  will  give 
•r  56'',3  for  the  deviation  in  arc  westerly." 

The  importance  of  micrometers  in  the  practice  of  astronomical 
diservation  is  so  great,  that  their  improvement  has  constituted 
an  object  of  continual  interest  to  the  philosophical  artist.  From 
Aia  uninterrupted  attention,  numerous,  suggestions  have  arisea; 
and  the  Rev.  William  Pearson,  by  his  extensive  investigations^ 
contained  in  the  fourth,  fifth,  and  sixtli  memoirs,  has  contributed 
ift  a  high,  degree  to  the  advancement  of  this  valuable  appendage 
to  the  telescope.  To  detail  a  method  of  measuring  small  angles 
diat  has  for  its  basis  that  singular  property  of  several  crystalhzed 
bokdieS)  double  refracLiou^  is  the  purpose  of  the  first  of  these 
essays,  entitled  ''  On  the  Doubly-Ketracting  Property  of  Rock 
Crystal,  considered. as  a  Principle,  of  Micrometrical  Meaauce- 
ments  iwhen  apphed  to  a  Telescope."  The  inge\iious  author 
cjandidlv  states^  that  the  AbbeRochony  about  the  year  1783,  dis^ 
eaverea,  and  first  made  known,  a  method  of  compounding  .twa 
piisms  of  roiak  crystal,  in  such  a  manner  that  any  small  object 
teen  through,  them  appeared  4!bu&/e,.and;.  the .c^>nstaat  au^uhjE; 
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distance  thus  formed  was  made  the  grouod-work  of  a  miorpvie- 
trical  telescope.  Of  this  original  instrumeoty  not  describedia 
any  English  work,  an  account  is  given;  and  the  improvements 
consequent  upon  the  discoveries  of  Malus^  Arago,  and  X^enoir, 
are  successively  noticed. 

But  before  the  doubly-refracting  prism  can  be  rendered  uaefiil 
in  measuring  small  angles^  Dr.  Pearson  states  that  the  const^ 
angle  which  it  measures,  as  viewed  by  the  unassisted  eyey.myat 
be  accurately  known;  and  also  the  magnifying  power  of  tbe 
telescope  as  used  with  it ;  for  on  these  data,  the  accuracy  of  the 
measure  taken  by  this  method  entirely  depends.    The  remainder 
of  the  memoir  is  accordingly  devoted  to  a  consideration  of  these 
two  necessary  objects.     As  a  specimen  of  the  manner  of  con- 
ducting these  investigations,  the  second  method  of  determining 
the  constant  angles  of  the  prisms  may  be  transcribed.     ''  The 
prisms  were  now  applied  in  succession  to  the  small  cap  at  the 
eye  end  of  the  telescope  of  45*76  inches^  with  the  view  of  mea- 
suring the  distance  between  the  centres  of  the  same  disc  that 
had  been  used  with  the  prisms  in  the  cap  of  the  object  end.    In 
the  first  position,  all  the  three  spider's  hues  were  doubled ;  viz. 
the  horizontal  one  and  the  two  vertical  ones.     But  iuming.the 
cap  which  held  the  prism  round  a  little,  brought  the  two  images 
of  the  horizontal  line  into  one,  while  it  opened  the  other  imJagea 
or  lines  wider  apart :  a  little  motion  ^iven  to  the  screw,  howei^er, 
soon  brought  the  second  and  third  hnes  into  one  strong  black 
line,  and  left  the  first  and  fourth  more  faint,  at  equal  distances 
to  the  right  and  left.     In  this  situation  I  found  I  had  obtained 
the  measure  of  the  angle  wanted ;  for  the  second  line  of  the  first 
image  was  become  coincident  with  the  first  line  of  the  second 
image ;  and  the  distance  of  either  of  the  extreme  lines  from  the 
strong  black  one  in  the  middle  was  the  quantity  of  the  measured 
angle^  as  indicated  by  the  micrometer.    The  same  thing  was 
done  at  the  other  side  of  the  micrometer's  zero,  and  a  mean  of 
the  two  measures  gave  the  true  one  without  any  index  error. 
This  process  is  as  simple   as  accurate.    When  any  prism  is 
screwed  into  its  place,  the  two  images  of  the  horizontal  line  most 
first  be  brought  mto  one  strong  line,  and  then  the  two  or'fbur 
images  of  the  coincident  or  separated  lines  (as  the  case  may^be) 
must  be  brought  nicely  into  three,  of  which  the  middle  one  wdl 
be  alwa3^s  much  darker  than  either  of  the  others  by  reasota('tf 
there  being  then  two  images  occupying  the  place  of  one. '  H'ft 
indeed  astonishing  with  what  degree  of  precision  the  sihcdl  ati{|^ 
of  any  prism  may  oe  taken  in  this  way ;  and  what  at  first  wipii 
not  suspected,  the  micrometer  indicated  the  same  quantityjtVt<f 
whichever  telescope  it  was  thus   applied  with  any  prisni,.  jiir 
even  when  it.  was  detached  from  the  telescopes  altogetti^.^ 
Respecting  the  determination  of  the  magnifying  power  of  the 
telescope^  the  second  of  tiie  objects  before  alluded  to/ the  follow* 
ing  quotation  may  suffice :  **  It  has  already  been  said^  ^at  if  the 
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iMbsfUitit  ftii^cr  <>f '^  pHsfo'  be  d{yid(sd  br  die  power  of  the 
-felecfcbpig  {6  Wfiioblt  IS  applied  as  a  doable  miage  miciometer  at 
tte  ey^  end/the  quotient  will  be  the  measure  of  the  angles  sob* 
'tottd^d  hf  a  liae  joioirig  'the  centres  of  the  two  images  of  the 
objects  observed.  Therefore  if  the  natural  constant  angle  of  any 
pnsm  be  divided  by  the  measure  obtained  with  any  given  power, 
the  quotient  will  be  that  power,  the  constant  angle  being  a  quan- 
tity always  equal  to  the  product  of  any  power  by  its  correspond- 
bk^  measdrei  x      • 

iToheoontinucd.). 
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KOYAL   SOCIETY. 


On  the  ultimate  Analysis  of  Animal  and  Vegetable  Sub- 
stances^ by  Andrew  Ure,  MD.  FRS. 

On  the  Analysis  of  Sea  Water,  by  Alekander  Marcet,  MD. 
FRS. 

In  this  paper,  the  whole  of  which  was  not  read,  Dr.  Marcet 
shoWs  diat  the  waters  of  tbe  ocean  do  not  contain  mercury,  aa 
liiaB  been  supposed,  and  that  muriate  of  ammonia  is  a.  constant 
ingredient. 


Akticxe  XL 

SCIENtlFIC    INTELLIGIiNCE,   AND    NOTICES    OF    SUBJECTS 

CONNECTED    WITH    SCIENCE. 

■  •''■■■  ■■..'", 

I,  Hj/driodide  of  Carbon, 

•ilntke  Philosophical  Transactions  for  1821,  Mr.  Faraway  described 
■isrscompound  of  Iodine  and  defiant  gas,  but  he  had  not  at  that  tim 
Ae  i^eanB  of  ogcertaining  its  composition,  ^ince  that  period  he  has 
i^btaji^d  It.  in  greater  quantity,  and  analyzed  it.  Four  grains  wer;^ 
gassed  in  vapour  over  heated  copper  in  a  green  glass  tube  ;  iodide  of 
cmMpj^  was  iprmed,  and  pure  olenant  gas  evolved,  which  amounted  to 
i •5/  cubic  incti.  As  100  c.  i.  of  olefiant  gas  weigh  about  80*15  grs. 
l'j$7  9-  i.  will  weigh  0  413  gr.  Now  4  grs.  —  0*413  leave  5587 
Jildhle,  ind' 3*5^7:  0^413 ::  117*75  :  13-55  nearly.  Now  1355  is s6 
ifesaiyihe  number  of  2  atoms  of  olefiant  gas  that,  according  to  Mr; 
Fi^oiayi  th^  substance  may  be  coiirindered  as  composed  of 

'7/('l->  •  vl  ajkoni  of.iodme;. ^«,;.'»«.i>. •••••*  •.!•*.•«  .117^75.    .   .  ^j.: 


wtA  ia^'  tiierdfbre»  «n»l4gbiu  in  it&  constitution,  to  the  conpoua^r'H^ 
ehlooiie.and.olefiant  gas,  sometimes  called  .chloiicether.r---(Iiiatitutiift 
JowmaLJ 

Hi  Qeneral  Return  of  Copper  raised  in  Great  Britain  and  Ireland  in  (ho 

Yeifr  ending  June  50y  18^. 

Tons. 

COrnwalL .  * 9140 

Ifielandy  and  sundry  parts^  of  England,  sold 

at  Swansea 588 

Devon 532 

Sundry  ores  purchased  by  private  contract. .     184 
Anglesea  (probably) 600 

10844 

Produce  of  Copper  Ore  in  Cornwall  in  Six  Months  ending  June  80, 

1822,  from  67  mines,  52125  tons. 

Particulars  of  the  six  principal  mines. 

Ore.  Copper. 

Consolidated  Mines 6772  tons  575  tons 

Dolcoath SUS  352 

United  Mines 3342  313 

'  Wheal  Abraham,  ^ 4417  302 

Pembroke... 3215  251 

Treskerby 2371  249 


^>.« 


25263        2042 
61  other  mines 26862        2391 

52125         4433 
Produce  of  the  ores,  84  per  cent. 
Average  price  of  copper,  108^.  155.  per  ton. 

III.  Attraction  of  Moisture  by  Peroxide  of  Copper . 

According  to  M.  Berzelius,  this  oxide  attracts  the  humidity  of 'the 
atmosphere  very  rapidly :  it  is  reduced  so  readily  in  hydrogen  gas  tUat 
if  a  piece  be  strongly  heated^  but  not  to  redness,  and  put  into  a  bottle 
of  the  gas,  the  oxide  takes  fire,  and  is  reduced,  and  water  trickles  down 
the  side»  of  the  vessdL  According  to-  the  weight  lost  in  this  nxi^dA  of 
reduction,  peroxide  oC  copper  i^ears.  to  be  composed  of 

.  Copper 100-0 

Oxygen^ 25*272 

( Annales  de  Chioue)..  , 

IVl  Lifluenee'  of  Green  Fruits  upon  the  Air. 

91.  Theodore  de  l^usstire  has  given  the  following  as  the  resultt^of 
H&  experiments  on  (^  subject*: 

Green  fruitls  hare.the  same  ihfltsence  as  leaves  upon  the  air*  both  ^ui 
sunshine  and  darkness  ;  their  action  differs  only  in  intensity,  which  is 
greatest  in  the  leaves;  During  the-  night  they  cause  the  oxygen  of 
their  atmosphere  to  disappear,-  and  they  replace  it  by  airibomc  acid 


9Els»  part  oC  which  they  absorb ;  this  ahsocptioAia  gonenlly  les^iiLtl^ 
opaa  air  than  undeM:  a  TeGQirer* 

la  the  dark  they  absorb  more  oxygen,  when  ffceeDy  than  when  they 
9ce  becpuiDg  npe«  During  their  exposure  to  the  sun^  they  extricate* 
either  wholly  or  partially,  the  oxygen  of  the.  carbonic  acid  theyabsor^^ 
during  the  night,  and  leave  no  trace  of  this  acid  in  their  atmosphere^ 
Several  fruits,  detaclied  from  the  plant,  thus  add  oxygen  gas  to  air 
which  contained  no  carbonic  acla,  Whon  tbeir  vegetation  is  very 
feeble  or  languid,  they  corrupt  the  air  under  all  circumstancesi  but 
loss  in  the  sun  than  in  darkness. 

Green  fruits  detached  from  the  plant,  and,  exposed  to  the  succes- 
sive action  of  night  and  the  sun,  alter  the  air  but  litUe  either  in  purity 
or  volume;  the  slight  variations  observable  in  this  respect  depend 
either  upon  their  greater  or  less  power  of  forming  carbonic  acid,  or 
upon  their  composition,  wliich  is  modified  by  the  degree  of  their  matu- 
rity ;  thus  green  grapes  appear  to  assinulate  a  small  quantity  of  the  oxy- 
gen of  the  carbonic  acid  which  they  form  in  the  air  that  they  vegetate 
in  night  and  day ;  while  grapes  which  are  nearly  ripe,  exhibit  in  their 
atmosphere  entirely  during  the  day,  the  oxygen,  of  the  acid  which  they 
produced  in  darkness.  If  there  be  no  mistake  in  this  result,  which  was 
not  strongly  marked,  but  constant  in  all  my  experiments*  it  denotes  the 
passage  from  the  acid  to  the  sweet  state,  indicating  that  the  acidity  of 
green  fruits  tends  to  fix  the  oxygen  ^as  of  the  atmosphere,  and  that 
this  acidity  disappears  when  the  n-uit  imbibes  only  carbon  from  the  air 
or  carbonic  acid. 

Green  fruits  decompose,  cither  totallv  or  in  part,  not  only  the  car* 
bonic  acid  which  they  have  produced  during  the  night,  but  also  that 
which  is  artificially  added  to  their  atmosphere.  When  die  latter  expe* 
rlment  is  made  with  watery  fruits,  and  which,  such  a&  apples  and 
grapes,  evolve  the  acid  gas  slowly ;  they  are  observed  to  absorb*  in 
the  sun,  a  much  greater  portion  of  gas  than  an  equal  quantity  of  water 
would  do  in  a  similar  mixture.  They  afterwards  disengage  the  oxy- 
gen of  the  absorbed  acid,  and  thus  appear  to  form  it  m  their  interior. 
Their  power  of  decomposing  carbonic  acid  becomes  weaker  as  they 
ripen. 

During  vegetation,  they  absorb  the  oxygen  and  hydrogen  of  water, 
depriving  it  of  its  fluid  form.  These  results  are, frequently  unobserv- 
able,  excepting  when  the  volume  of  air  exceeds  that  of  the  fruit  SO  or 
40  times,  and  the  heating  action  of  the  sun  is  much  weakened :  if  these 
precautions  be  neglected,  several  fruits  corrupt  the  air,  even  in  the 
aun,  by  forming  carbonic  acid  with  the  surroundiag  oxygen;  but  still, 
in  the  latter  case^  the  mere  comparison  of  their  effect  in  the  dark,  with 
that  which  they  produce  under  the  successive  influence  of  night  and  of 
the  sun^  shows  that  they  decompose  carbonic  acid. 

The  diflfei'ences  of  M.  Berard*s  results  and  mine  are  principally 
derived  from  the  circumstance  of  his  having  enclosed  the  fruits  in  a 
space  not  exceeding  bix  or  eight  times  their  volume,  which  was  too 
BVifill^  to  prevent  their  suffering  from  the  proximity  or  contact  of  the 
aides  of  the  receiver  heated  by  the  sun.  Som^sxicculent.  plants  resist 
dua  trial,  and  my  results  with, the  cactus^  may  have  induced. tbi&che^ 

*' Id  ^  SBis  the  ai»oiptMtt  ift  a  nixtvB  of  i  part  of  carlMHW 
Mii09Ddl»to«teiBttw4Nlhirfbof  tla^^  . 
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mist  to  treat  fruits  by  the  same  process ;  but  several  of  them  require 
oSpre  careful  management/  not  only  than  succulent  plw^n^  biit  eiOh 
iXtka  the  most  delicate  leaves.    I  think  also  that  he  jiugfat  to^hant' 
nourished  the  fruits  with  a  little  water ;  the  appeai'ance  of  iT^tmenf' 
which  he  observed  in  them  af^er  the  experiments,  might  have  'waib  « 
foundation  if  he  had  been  experimenting  with  leaves  which  lose  their 
appearance  and  consistence  by  the  least  dryings  but  it  is   of  little 
value  with  respect  to  thick  and  fleshy  fruits,  which  may  deterior^ 
and  lose  weight,  without  giving  any  indication  by' mere  mspi^ction. 

If  my  remarks  have  shown  a  slight  error  in  this  single  point  in  the' 
n^emoir  of  M.  Berdrd,  it  is  too  rich  in  new  f\nd  well-observed  facts,  tb 
have  its  value  diminished  by  it. — (Annates  deChimie  et  de  Physique.) "' 

,     y.  Chloride  of  Gold  and  Sodium, 

M.  Figuier  procures  this  compound  in  the  following  manner : 
Dissolve  an  ounce  of  sold  m  nitro-muriatic  acid,  evaporate  the 
excess  of  acid,  and  dissolve  the  muriate  of  sold  in  eight  times  its 
weight  of  distilled  water;  to  the  filtered  liquor  add  a  quarter  of  an  ounce 
of  decrepitated  common  salt,  dissolved  in  four  times  its  weight  of  water: 
the  mixed  solution  is  to  be  evaporated  until  it  weighs  only  four  ounces. 
By  cooling,  very  regular  crystals  are  obtained,  which  have  the  form  of 
elongated  quadrangular  prisms,  of  a  fine  orange-yellow  colour.  No 
crystab  of  mere  common  salt  are  obtained,  which  happens,  if  a  lai^r 
proportion  of  it  be  employed. 

.  These  crystals  are  unalterable  by  exposure  to  the  air.  When  pow-; 
dered  and  washed,  they  do  not  lose  their  colour,  which  would  happea. 
if  they  were  a  mere  mixture  of  chloride  of  sodium  and  chloride  of  goldl^. 
for  the  latter  is  by  much  the  most  soluble. 

This  salt  was  found  by  analysis  to  be  composed  of 

Chloride  of  gold  .....  i 69*3 

Chloride  of  sodium 14*1 

Water 16  6 

1000 

Supposing  it  to  be  formed  of  one  atom  of  chloride  of  gold,  one  atom 
of  chloride  of  sodium,  and  eight  atoms  of  water,  M.  Figuier  states  that 
its  composition  would  be : 

Chloride  of  gold 70-0 

Chloride  of  sodium 13*4* 

Water 16*6 

ioo-o 

(Ann.  de  ChimiB.) 

VI.  Compound  of  Hydrogen  and  Tin* 

It  has  been  observed  by  Prof.  Kastner,  that  when  tin  is  dissolved  5n 
noderately  strong  muriatic  acid,  the  hydrogen  gas  extricated  is  cott* 
bined  with  tin,  forming  stanniuretted  liydrogen  gas.  It  has  a  pecatnir^ 
and  penetrating  odour,  and  when  compressed  into  water  is  dissolved  in 
coo0id«ffable  quantity;  it  bums  with  a  blue  light,  and:  givM  «ff#bile 
fuitieiiiof  uxide^of  tin:  when  passed  into  a  dilute  solMion  of  gd^'tttt' 
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pqw^er  of  cassius  i«  immediately  formed^  and  on  Has  account  it  b 
red^mmended  a3  a  test  of  the  presence  of  minute  portions  of  gold. 
Bfami|)rfr  and  zinc  also  are  dissolved  by  hydrogen  gas  when  treated  vi 
dfiiie  above  mbde« 

Vlf  :  Frauenh^er^s  ExperimenU  on  the  ilbtminaiing  Power  of  the  Prii* 

matte  Rays. 

By  means  of  an  ingenious  photometer,  M.  Frauenhbfer  measured^ 
with  great  caroi  the  illuminating  power  of  Uie  different  coloured  spaces-^ 
and  obtained  results  very  different  fVom  those  usually  given.  On  em^ 
dde  of  the  yellow  space,  jthe  light  varied  with  veky  great  rapidity,  aik 
appears  from  the  following  measures : 

IntennlyorBghtir 

At  the  22d  degree*  of  the  red.,. 0*032 

At  the  S4di  degree  of  the  red 0*094 

At  the  22a  degree  of  the  orange 0*64 

.  At  the  10th  degree  of  the  yellow 1*000 

At  the  42d  degree  of  the  yellow* 0*48 

At  the  2d  d^ree  of  the  blue 0*17 

At  the  16th  degree  of  the  indigo 0*031 

At  the  43d  degree  of  the  violet 0*0056 

The  measures  here  given  have  no  relation  to  the  colours  oppoiite  to 
them,  as  the  colours  are  mentioned  merely  to  point  out  the  ptrntTon  in 
Newton's  spectrum,  corresponding  to  the  position  in  FVauenhofierls 
sfiectrum,  where  the  intensity  of  illuminattoh  was  measured.  Th^ 
•odours  in  Frauenhofer^s  spectrum,  indeed/do  not  correspond  witb  those 
joi  Newton. — (Edin.  Phil.  Jour.) 


Article  XII. 
NEW  SCIENTIFIC  BOOKS 

pnepAfttfra  foK  nrBttOATioN. 


A  work  on  the  science  of  mineralogy  is  just  about  to  make  its  ap- 
pearance in  Germany  by  Mr.  Frederick  Mobs,  Professor  of  Minera- 
logy at  Freyberg,  and  will  contain  the  terminology,  the  roles  of  the 
construction  of  Mr.  Mobs'  system,  and  the  nomenclature,  the  charac* 
teristic,  and  the  descriptive  part  of  natural  history.  The  whole  to  be 
comprised  in  Two  Volumes,  8vo.  with  plates.  An  English  translation 
will:a{ipesfrat  the  same  time,  made  under  the  inspection  of  the  author, 
hy  Mr.  Haidinger,  who  lately  visited  this  country  in  company  with 
C^unt  Brenner. 

i^ogg's  Treatise  on  the  Growth  and  Culture. of  the  C8rnatian,.K9|Ey 
i^jmcu&y  t^oIyantbuSf  Ranunculus,  Tulip,  &c*  An  improved  E^oOf 
lyol..  J2mo.  V^ 

f»«  . ■■•-  ::^.i;.  • .-..'..  ;       ■/■■■«.■.'  f-  .:;:  '      *:;     ;.'.  ^.'   ':  ^'■•'•• 
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JUST  PtmuKtffeO. 

A  PracticaT Treatise  on  the  Strength  of  Cast  Iron :  intended  for  the 
Assistance  of  Engineers,  Iron  Masters,  Architects,  Sec.  Also  an 
Account  of  some  Experiments^  with  an  extensive  Table  of  the  Proper- 
ties of  MateriaU  Bj  ThoaMUB  Tre^oKl,  Ciril  Bogiheer.  gvo.  Fonr 
Plates.     i2s. 

A  Letter  to  Sir  Humphry  J>avy,  Bart,  on  the  Application  of  Ma- 
chinery to  the  FuipqBe  of  calculating  and  printii^  Jtiathematiad 
Tables.  By  Charles  Babbaae,  £sq«  MA.  Member  of  the  Cambridge 
Eliilosophical  Society,  and  Seccetacy  to  the  Astronomical  Society  of 
London.    4to.     \s,6d. 

Lectsmes  OH  the  Elements  of  Botany:  containing  the  l>e8cnptite 
Anatomy  of  those  Organs  on  which  the  Growth  and  Preservation  of 
Vegetables  depend.  By  Anthony  Todd  Thomson*  FLS.  MRCS. 
With  Plates  and  Numerous  Wood-Cuts.    8vo.    ToL  I.    17.  Ss. 

The  Study  of  Medicine :  comprising  its  Physiology^  Pathology,  and 
Practice,  ot  John  Mason  Good,  MD.  PRS.  Member  of  theRoyal 
College  of  FBysiciaiis,  London,  &e,    8vo.    4  large  Vqls. 

On  the  Use  and  Abuse  of  Friction,  with  some  Remarks  on  Motion 
and  Rest,  as  applicable  to  the  Cure  of  various  Surgical  Diseases,  and 
particularly  Gout  and  Rheumatism.  By  John  Bacot,  Member  of  the 
Ro^al  College  of  Smveons,  London.    8vo.   ^.  BsWed. 

Observations  on  the  Anatomy,  Physiology,  and  Pathology  of  the 
Nervous  System.  By  J.  Swan,  Member  of  me  Ropl  College  of  Sur- 
geons,   Svo.    With  Nine  Plates.    lOs.Sd. 

The  -Seats  «id  Causes  of  Diseases  investigated  b^  Anatomy;  coih 
taining  a  great  Variety  of  Dissections,  and  accompaxuied  with  Remarks. 
By  J(uin  Baptist  Ma^agni,  Chief  Professor  of  Anatomy,  and  Presi- 
dent of  the  University  at  Padua.  Abridged,  and  elucidated  with 
copious  Notes.  By  W.  Cooke,  Member  of  the  Royal  College  of  Sur- 
geons, London.    2  Vols.    Thick  8vo.    iLlls,  6d. 


Article  XIII. 


NEW  PATENTS. 

H.  Septimus,  Clapton,  Middlesex,  merchant,  for  a  bolt  or  iihiitening, 
particularly  applicable  as  a  night-bolt.— June  4. 

W.  Huxl^uan,  Exeter,  iron-founder^  for  improvements  in  the  con- 
struction of  roofs.i^ June  4. 

H.  Colebank,  Broughton,  in  Fumess  Eirkley  Ireleth,  Lancashire, 
^tallow-chandler,  for  an  engine  for  cutting,  twisting^  and  ^pre^ding  of 
wicks. — June  4. 

J.  Barton,  deputy  comptroller  of  our  mint,  for  a  certain  process  Ibr 
€he  ajpplication  of  prismatic  colours  to  the  surface  of  st^l  and  pther 
metals,  and  using  the  same  in  the  manufacture  of  various  4>mameiits. 
—June  4. 

J.  Frosty  Finchley,  Middlesex,  builder,  for  a  new  cenieiit  or  artifi* 
dhl  sttmc.— Jane  11. 

'    W.  Feetham,  Ludgate-hill,  st6ve-mak6r,  fa  ftoert&iJIftpteriBdiBrit 
on  sbower  baib8,^^J}mG  11  • 
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METEOROLOGICAL   X4BL£. 


Barqketeb. 

Tr««o»^^ 

^ 

D^\  hjg. 
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Wind. 
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The  obseivBtions  in  och  line  of  the  table  wmir  *o  > 
iipnning  ai  9  A.  M.  on  the  dar  indicated  in  the  fliM 
iw  Tcwlt  ia  induded  io  tbe  next  fcAnrtng  dMontiin. 
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REMARKS 

SM^  AIMA*!^1— ^  Fifte :  dear,  and  vwy  ivarm..  9.  A  fisw  drops  of  xain  alM 
flis,  p.  m. :  Mme.Sghtnirig  from  1 1  to  12,  p.  m.  10.  line :  a  heavy  thunder  stonk 
Ihcr  evening.  J1-— 13.  line:  hot.  14.  A  shower  at  three,  p.  m.  15.  Shovay 
10.  fine.  17«  Cloudy.  ia>-2S.  line.  S3.  A  sli^^t  shower  about  mne,  a.  m.  vM 
eonie distant  thunder.  84.  fine:  a  heavy  shower  about. two,  p.m.  S5— in.  Hm 
98.  CSiondy.  S9.  ffaie:  dondy:  a  heavy  showier  about  10,  p.m.  30.  GM^foi 
fine. 


RESULTS. 

^HHads:  N,7;  NB,4;  B,2;  SE,T;  8,2;  SW,4;  W,2;  NW,  1;  Var.l. 

Sarameter  t  Mean  hci^t 

Forthemonth 30-1191 

For  the  lunar  period,  ending  the  ISlii SO-Mf 

For  14  days,  ending  the  12th  (moon  south)  ..... .....  30«18T  .' 

For  12  days,  ending  the  2401  (moon  noKth). SOeittfl 

Thermometer:  Mean  height 

Forthemonth 94*183^ 

For  the  lunar  period ^.. •..••. 64*  1 40 

For  30  days,  the  sun  in  GemiBi « 92*838 

Evi^oration. ; 4*42^uw 

Rain. , f', l^l^ 


I' 


♦#*  DanieWs  Hygrometer  Jbr  Fifth  Month  {ondUed  last  ttiOfif&).— let,  80{  3^% 
4th»lS;  6th,6;7tfa,  3;8th,  15;  10^3;  1 1th,  24 ;  13th,  9 ;  14th,  18 ;  186, 1 
19di,15;  17th,  21;  18th,  15;  20th,  20;  21st, 22;  22d,  10. 
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Article  I. 


> 


On  the  Composition  of  Common  Verdigris. 
By  Richard  Phillips,  FRS,  L.  &  E.  &c. 

..In  the  Annals  of  Philosophy,  vol.  i.  p.  417  (New  Series),  f 

^ave  aA  analysis  of  crystallized  verdigris,  sometimes^  but  impro-. 

l^rly/ called  distilled  vei*digris.    From  the  experiments  which  I 

4etuled»  it  appears  to  be  a  compound  of  two  atoms  of  acetic 

aeid,  one  of  peroxide  of  copper^  and  three  of  water ;  or  in  other 

words^  of  one  atom  of  binacetate  of  copper  combined  with  three 

atoms  of  water  of  crystalUzation. 

Soon  after  I  had  completed  that  analysis,  I  began  an  exami- 
nation of  common  verdigris,  usually  termed  subacetate  of  copper, 
but  some  difficulties  occurred  which  induced  me  to  discontinue 
the  experiments.  It  is  well  known  that  when  a  small  quantity 
of  watier  is  added  to  a  fragment  of  common  verdigris,  it  softens 
aifd  swells  by  imbibing  the  water,  and  if  more  be  added,  a  bl^ 
4Solution  is  obtained,  while  a  portion  of  the  verdigris  remains 
undissolved. 

It  appeared  to  me  at  first  probable  that  common  verdigris 
anight  De  a  mixture  of  binacetate  and  subacetate  of  copper;  the^ 
•former  dissolving  and  forming  the  blue  solution,  and  the  latter 
xemainihg  undissolved.    Upon  examination,  however,  I  could 
not  find  this  to  be  the  case,  and  one  circumstance  appeared 
unfavourable  to  such  a  supposition.     When  the  verdigris  in. 
question  is  closely  examined,  it  is  found  to  contain  smaU  crys- 
tals, which,  instead  of  being  distinctly  formed,  and  of  a  greeo-. 
cot6dr,  as  is  the  case  with  the  binacetate,  are  acicolat)  ofali^C 
bloe  colour  Bad  silky  lustre. 
New  SirtpM  ^ol.  iv.  m 
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In  the  state  in  which  this  compound  is  usually  met  with,  it  is 
Tery  difficulty  on  account  of  its  extreme  compactness,  to  deter* 
mine  whether  it  consists  principally  of  these  blue  crystals,  or 
whether  they  are  merely  mixed  with  some  other  acetate,  or  with 
hydrate  of  copper. 

During  a  visit  to  Birmingham  in  the  latter  part  of  last  year, 
IMlr.  Badams,  a  manufacturer  of  both  kinds  of  verdigris,  showed 
me  some  light  blue  crystals  of  acetate  of  copper,  which^  he 
informed  me,  were  common  verdigris  that  had  not  been  subjected 
to  pressure  by  putting  it  into  bagSi.  Beiag  ^dtsiilQins  to  ascer- 
tain the  composition  of  these  crystals,  Mr.  Badams  was  good 
enough  to  supply  me  with  a  quantity  for  analysis,  and!  t  shall 
now  state  the  results  of  the  experiments  which  I  made  upon 
them,  and  also  upon  common  venligris. 

Although  these  blue  crystals  appeared  to  be  unbroken,  theic 
size  was  too  minute  to  allow  of  tneir  form  being  determined ; 
they  are  unalterable  by  exposure  to  the  air,  and  so  very  light 
that  100  grains,  when  not  pressed  together,  occupy  the  space  of 
an  ounce  of  water.  When  a  small  quantity  of  water  is  added  to 
these  crystals,  they  absorb  it,  precisely  as  common  verdigris 
does;  to  determine  the  action  of  a  large  quantity  of  water^.  I  put 
100  grains  of  tibe  crystals  into  a  pint  of  it,  and  after  occasionally 
agitating  the  mixture,  the  clear  solution  Was  poured^  off.  .  To  the 
insoluble  residuum,  half  a  pint  of  water  was  added ;  it  gradually 
became  brown,  and  at  the  expiration  of  three  days,  it  had  die 
appearance  of  being^  completely  decomposed, 
^h  appears  tiien  that  tRe  blae  erjr^are  separebte  br^ter 
into  a  soluble  acetate,  and  one  which  is  insoluble^  and  tihtat  die 
lifter  is  decomposed  even  by  cold  water. 

t  now  attempted  by  direct  experiment  to  ascertain  the  qcnbu- 
tity  of  water  wnich  these  crystals  contain.    With  this  vrewj  IW 

EKFts  were  heated  in  a  pUeitina  crucible  to  the  temperature' of 
oiling  water.  They  became  of  a  green  colbnr,  and-  lost  21 
parts :  as,  however,  a  portion  of  this  loss  was  eridendy-  derived 
from  the  expulsion  of  acetic  acid,  it  was  impossible  to  diettrmBie 
Ae  quantity  of  water-by  direct  means* 

To  find  the  quantity  of  acetic  acid,  100  parte  of  the  crystaEr 
were  boiled  in  water  with  lime.  Carbonic  acid  gas  whidt 
had  been  previously  sent  through  water,  was  parsed  iiit6 
the  filtered  solution  to  precipitate  the  excess  of  Ume;  the  scdu- 
tion,  after  being  heated  to  expel  the  superfluous  carbonic*  aeid, 
became  neutral  acetate  of  lime,  and  was  decomposed  by  carbonate 
of  soda ;  the  carbonate  of  lime  precipitated,  being  washed  and 
dried,  weighed  28*3  parts.  This  experiment  was  repeated  with 
but  little  variation  in  the  result. 

To  ascertain  the  proportion  of  peroxide  of  copper,  100 

of  the  blue  crystals  were  heated  in  a  platina  crucible  with  dibkte 

nitric  acid ;  when  the  nitrate  of  copper  formed  was  decomposed 

Jbjr  a  red  heat,  the  peroxide  left,  ^s^rel^fied  43*2'  ^stld*    His 
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experiomat  heingi  repeated,  usingp  a .  flask ,  instead  of  the  cru« 
cible,  43*3  parts  were  obtained^  giviug  a  mean  of  43*25  of  per- 
oidde  of  ciopper.:  . 

Accordiog  to  Dr.  Thooison'a  latest  experiiuentg,  the  number 
representing  hydrogen  being  1,  that  of  acetic  acid  is:  50^  and. 
C4Mrbonate  of  hme  bein^.  also  50,  the  quantity  obtained  in  the 
exp^dmenta  above  detailed  will  indicate  that  of  the  acetic  acid 
in..:  100  parts  of  the  blue  crystalsi  or  28*3  per  cent,  which^ 
being  added  to  43*25  of  peroxide  of  copper^  will  give  as:  the 
cesapositioii  of  these  crysttus, 

i^tic  acid 28*30 

Peroxide  of  copper . . . .  ^ 43*25  leaving  for 

Wfcter 28*45 

10(hOO 

Now  an  atom  of  acetic  acid  being  50,  that  of  peroxide  of 
copper  80,  md  of  water  9,  it  will  appear  thaft  these  blue  crystals 
of  ac'etate  of  copper  are  by  theory  composed  of 

In  100  parts, 

1  atom  of  acetic  acid 50   27*17 

1  atom  of  peroxide  of  copper 80   43*47 

6  atoms  of  water 54   29*36 

184  100-00 

I  hare  already  observed  that  these  crystals  are  readily  decom* 
posed  by  water,  and  its  effects  upon  the  salt  are  sufficiently 
marked  to  merit  particular  notice ;  a  small  quantity  of  water 
bein^  added  to  100  grains  of  the  crystals,  the  whole  became 
a  pulpy  mass.  When  the  water  was  increased  to  a  pint,  a 
blue  solution  was  obtained,  and  a  giceenish  precipitate  thrown 
down.  Upon  examining  this  blue  solution,  it  was  found  to 
consist  of  binacetate  of  copper,  and  the  green  precipitate  of  sub* 
acetate,  composed  of  one  atom  of  acid  and  two  atoms  of  oxide. 
It  is>  therefore,  evident^  that  in  addition  to  the  acetate  and  bin- 
acetate  of  copper  already  described^  there  exists  a  subacetate 
composed  of 

Oiie  atom  of  acetic  acid- 50 

Two  atoms  of  peroxide  of  copper  80  x  2  160 

'  210 

When  this  subacetate  was  diluted  with  a  further  quantity  of 
water,  it  became,  as  I  have  already,  noticed,  quite  brown  in  a 
few  days;  but  whether  it  was  totally  decomposed  into  per- 
oxide,, or  was  another  subsalt;  I  have  not  examined. 

Having  now  ascertained  that  a  compound  of  one  atom  of 
aceticf  acid  and  oxide  of  copper  actually  existed,  1  i^ioceedL<&^\.^ 

M  2 
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examine  whether  common  verdigris  consists  efitiToly  ai\i%,  ivib 
a.mij^tarejof dififer^QteompounaL  '>>..-    ,:\-\  r^'".- 

For  this  purpose,  I  reduced  100  partsof  Fj^encb  c^nniioutjo^ 
digiis  to  powder,  andl>oiled  it  with  excess  o£iime^.fiItei«dt^ 
solutioDy  passed  carbonic  acid  through  it,  decomposed  it  bj[  c^« 
bonate  or  soda,  and  collected  the  carbonate  of  lime  inrthet  ViO^ 
akeady  described.  The  mean  of  two  expenmentS;.4sari(&Sj' 
performed  gave  29*3  of  carbonate  of  lime,  equivalent  to  a  Bke 

quantity  of  acetic  acid* .  — 

The  quantity  of  oxide  of  copper  was  ascertained  by  boiling 
100  parts  of  the  verdigris  in  dilute  sulphuric  acid.  Two  parts  of 
insoluble  impurity  were  left,  and  the  isulphate  of  copper  being 
decomposed  by  heating  with  excess  of  potash^  gave  43;5  of  pe^ 
oxide  of  copper.  This  experiment  was  repeated  without  any 
variation.  Tne  composition  of  French  verdigris  is,  therefore,  as 
follows : 

Acetic  acid 29*3 

Peroxide  of  copper  . •  43'6^     • 

Water • 26*2 

Insoluble  matter 2*0 


100*0 


That  this  is  the  true  composition  of  commion  terdfgrh/,  and 
that  it  is  essentially  composed  of  the  crystals  which  I  have 
already  described,  was  further  proved  by  subjecting  the  rerdigriB 
inanuiactured  by  Mr.  Badams,  and  in  its  compressed  state,  to  a 
similar  examination.     This  I  found  to  consist  of 

Acetic  acid 29*62 

Peroxide  of  copper 44*25' 

Water 25*51 

Insoluble  matter 0*62 


100-00 

rdigris 


J  lie  t*WvJlV*4    *'*     »»•*•'*'*      *»|*\^a*    p^v»w»»    ^••'wM'v    w|^w-»-.— -^ — --■    _ — .     -  ■—-  O  ,  — 

perfectly  similar  to  that  upon  the  blue  crystals  of  acetate  of 
copper ;  indeed,  from  the  foUpwing  comparative  statement,  it  wiH 
appear,  except  in  containing  less  water^  occasioned  by  artifidal 
.diying,  that  when  deprived  of  insoluble  matter,  tlie  three  sub- 
stances resemble  each  other  as  perfectly  as  could  bie  exipected. 

■      .  .  ■    *  ■       •      ■■'■'■'•■'.._' 

Blue  crystals.    French  yaaigns.       ^^^^Mtm^ 

Acetic  acid  •. . . , . .  28-30  ......  39'3   . .'. . . .  29^62  ■; . 

Peroxide  of  copper  43-25    43'6   . .  i  i  * .  44-35  ■   ■  ■ 

Water. . ..: '. . . . . .  28-45   .:  ■:. . .  26'9  m . » . . .  ^61/ 

Impurity  . . . ; .', . .    0-00  ■. . . . . .  -;2'0:  .  a  *  i  i :  0-^:  --a. 

■:■■  .;.,•.;/      i;.  ,.■  ...  lOOrOO::, .         \W-<)...;  /.;»  .»^Qft^p0;:£.^. 


«•  / 
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M.  Ghitptad]R'htr''Ghimie  iqipl^ti^aii^ 
silky  blue  crystals  as  forming  cm  th«l  sarface  m  fte  jj^ates  of 
<^per  itt  .the  |if eparation  off  Freiich  verdfgri».  As  far,  however, 
is  my'  knbwlcfc^e  extends,  nb  analysis  of  them  has  yet  been 
^'ireii;  this  is  t£e  more  remarkable,  because  the  existence  of 
l^i^e  crystals  may  be  considered  as  indicative  of  the  perfection 
tf^thie  manufiicture. 


Article  II. 
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tacperiments  and  Calculations  for  comparing  the  Ihrce  of  a  Body 
iti  Motion  with  Dead  Weight.    By  Col.  Beaufoy,  FRS.   • 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

•  •  * . 

DEAR  SIR,  BuAey  Heathy  Stanmore^  Ang.  10,  1822. 

In  the  last  ceAtury,  a  remarkable  difference  of  opinion  sub- 
sisted among  philosophers  respecting  the  momentum  of  bodies. 
The  Engpsh  and  French  mathematicians  maintained  that  the 
momentum  was  the  weight  multiplied  into  the  simple  velocity. 
Tl^e  Dutch,  German,  and  Italian  philosophers,  on  the  contrary, 
asserted  tbat  the  momentum  was  the  mass  multiplied  into  the 
Srquare  of  the  velocity.  This  controversy  appears  to  have  been 
conducted  with  a  great  deal  of  asperity,  and  in  some  instances 
recourse  was  had  to  personal  abuse. 

The  experiments  to  which  the  disputants  appealed  in  support 
of  their  arguments  not  being  satisfactory,  has  induced  me  to  turn 
my  attention  to  the  subject,  and  endeavour  to  contrive  an  appa- 
ratus for  making  a  series  of  experiments  less  liable  to  objection. 
How  far  this  undertaking  has  been  attended  with  success,  is 
submittec^.to  the  readers  of  the  Annals  of  Philosophy :  but  I 
think  I  have  proved  that  a  moving  solid  and  a  dead  weight  are 
not  incommensurable  with  each  other. 

It  is  evident  that  when  a  stake  is  driven  into  the  ground  by  a 
bee^e^  or  a  pUe  into  the  earth  with  an  engine,  the  wood  sinks 
lower  and  lower  until  the  resistance  it  meets  with  equals  the 
impetus  of  the  impelling  power;  and  then  it  becomes  an  accu- 
rate, measure  of  the  momentum  of  the  descending  ram.  The 
only  difficulty  in  this  investigation  consists  in  finding  the  resist- 
ance the  pile  meets  with.  To  accompUsh  this  purpose,  I  caused 
to  be  made  a  well-formed  spiral  spring,  and  inclosed  it  in  a 
cylind^  of  brass.  This  represents  the  opposition  of  the  ground 
to  th^  entrance  of  the  pile. 

Through  the.  centre  of  the  cylinder  and  the  middle  of  the 
inclosed  helical  spring,  was  inserted  a  circular  brass  rod  ;  this 
may  be  considered  as  representing  tlie  pile  to  be  dx\NQ.vi«  ^w4 
was'  sufficient]/  long  to  project  beyond  eac\v  ex\.tem\V*j  o^  .^^ 
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'Oylimler.  The  lower  eadremi^  of  the  rod  ran tioto'a- SHtaDer 
cylinder,  which  was  .fixed,  to  the^larger  one  contsionigthe  Bpni|g; 
and  this  second  cylinder  bad  a: slit  or  .groove  oot  inifbe  Moe^'M 
which  was  graduated  a  scale  of  inches^  and  pa^rtaof  atninch.  in 
this  opening  slid  a  vernier,  which  divided  the  scale  intohidh 
dredths  of  an  inch,  but  which  waa  capable  t>fbein^ 'divided*^ 
the  eye  into  smaller  fractions.  The  upper  part  of  fae  rod  (hit 
within  the  larger  cylinder)  had  a  shoulder  wnich  compressed  duf 
spring  when  forced  downwards ;  at  the  aame  time  the  lower  end 
pushed  forward  the  vernier  to  mark  the  decree  of  compresifioQ 
the  spring  underwent  by  the  application  of  an  external  force. 
As  it  was  requisite,  for  reasons  hereafter  given,  that  the  spring 
when  compressed  should  be  retained  in  that  situation ;  a  nokAed 
piece  of  brass  was  screwed  to  the  side  of  the  rod,  each  -liolbw 
bein^  rather  more  than  one-tenth  of  an  inch  asunder.  Into  tliese 
notches,  or  hollows,  fell  a  click,  which  offered  little  resistance 
when  the  rod  was  forced  downwards  ;  but  effectually  prevented 
its  return  by  the  action  of  the  spring  upwards.  Tne  apparatus 
rested  on  three  strait  and  firm,  but  obliquely  placed  brass  legH, 
and  the  upper  part  of  the  rod  terminated  with  a  circular  pfee€i^ 
brasSy  for  the  purpose  of  receiving  the  imptdse  'of  Uie  iHlHig 
weight. 

Another  part  of  the  machine  consisted  of  tt  vertical 'piete^f 
wood  resting  on  a  frame  secured  by  screws  to  the  floor ;  Mld'en 
this  upright  by  means  of  a  mortice  slid  a  proje0tingiirm;'1the 
-whole  representing  a  gibbet.  From  the  horizontal  arm^by  laiMBS 
•of  a  fine  thread  hung  a  sphere  of  lead,  which  -may  be  conmdefsd 
'as  representing  the  ram  of  a^pile  engine;  and  the  ihiread'iieiBg 
•cut  with  a  sharp  pair  of  scissors,  the  ball  fell,  which  striking  the 
brass  plate,  compressed  the  spring;  tiie  rod  at  the  same  liBle 
pushing  down  the  vernier,  the  exact  contraction  of  the  sptiog 
was  found  by  examining  the  scale.  To  find  the  value  or  edbit 
the  spnng  exerted,  when  thus  compressed,  the  dick  was* lifted 
up,  the  rod  permitted  to  ascend,  and  the  vernier  kept  tn'ctetaist 
with  the  rod;  then,  as  many  pounds  and  parts  of  a  pound  were 
•gradually  placed-on  the  top  of  the  rod  until  the  vernier  descended 
and  stood  at  the^ame  division  as  it  did  when  ibreed  dawA'%y 
the  impetus  of  the  descending  weight.  This  was  considerad'm 
measure  of  the  momentum. 

The  accnraey  of  these  experiflsents  partly  depending 'Ob  trdy 
placing  the  rod  under  the  faNing  weight,  prior  to  eachene^ 
ment,  a  conical  plummet  was  hung  from  the  arm  of  lire  gimMti 
and  the  centre  of  the  brass  plate  made  to  coincide  with  its  apex. 

For  better  adjusting  the  exact  height  of  the  ioipingmg  body, 
a  circular  hole  was  made  in  the  projecting  arm,  into  whtdh.was 
inserted  a  round  peg,  about  which  tlie  opposite  end  of  the  tbread 
•that,  suspended  the  weight  was  twisted ;  and  by  turning  ihe  peg 
in  the  socket>  after  the  weight  had  nearly  gained  its  proper  ipesi- 
don,  it  was  accurately  adjusted. 
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liOadin^  the  circular  plate,  and  bv  this  means  compressing  the- 
spria^,  being  both. tedious  and  troublesome,  a  table  was  formed^ 
containing  the  requisite  weight  to  press  the  it>d  e¥ery  half  inch. 

In  Tab&  I,  column  1  shows  the  compression  of  the  spring  m 
half  inches.  Column  2,  the  pounds,  ounces,  and  drachms,  that 
produced  the  effect.  Column  3,  the  pounds,  with  the  ounces 
vd  drachms  reduced  to  the  decimals  of  a  pound.  Column  4, 
4he  difierence  between  the  numbers  in  Column  3.  The  sum  <^ 
.  these  differences  1*708,  divided  by  9,  gives  the  mean  effort  whea 
oompressed  half  an  inch ;  and  this  last  quotient  divided  by  5, 
and  afterwards  further  reduced  by  decimal  division,  are  the  nof»» 
ters  jplaced  in  the  remaining  columns  of  the  same  Table.  The 
•woigots  emjdoyed  in  these  experiments  were  globes  of  lead,  the 
kiger  one  weighing  one  pound,  the  smdler  eight  ounces ;  the 
•lesser  sphere  was  dropped  from  the  height  of  6,  12,  and  18- 
laches;-  but  the  larger  one,  for  want  of  sufficient  strength  in  the 
iq^ng,  was  limited  to  the  elevation  of  six  inches. 
.  Column  1,  of  Table  II,  III,  IV,  and  V,  contiins  the  number  of 
times  the  ball  struck  the  brass  plate,  it  being  requisite  to  continue 
tbe  experiment  till  the  effort  of  the  spring  counterbalanced  the 
momentum  of  the  falling  weight.  Column  2,  the  depression  of 
the  vernier  after  each  blow  ;  and  Column  3,  the  difference  of  the 
numbers  in  Column  2.  The  asterisk  denotes  the  numbem 
included  in  taking  the  mean. 

From  these  experiments,  a  globe  of  lead  weighing  one  pound 
ayoirdupoise,  and  faUing  from  the  height  of  six  inches,  nas  aik 
impetus  of  15,143  lbs. ;  a  leaden  ball  weighing  half  the  former^ 
or  eight  ounces,  and  falling  through  the  respective  altitudes  of 
6^  12,  and  18  inches,  acquired  a  momentum  of  6,600,  12,89^^ 
and  19,600  pounds  avoirdupoise.  Half  15,143  is  7,572,  which 
exceeds  6,600  by  972,  or  nearly  one  pound.  This  difference 
may  be  partly  attributed  to  error  in  the  experiments,  and  partly 
to  elasticity,  which  may  have  a  greater  proportionable  effect  on 
the  smaller  sphere  than  on  the  larger.  The  resistance  of  the  air 
in  these  experiments  is  so  trifling  as  to  be  unworthy  of  notice. 
It  is  demonstrable  that  if  a  body  falls  through  any  space,  and 
moves  afterwards  with  the  velocity  gained  in  falling,  it  will 
describe  twice  that  space  in  the  time  of  its  falling.  Assuming,, 
therefore,  that  a  body  in  this  latitude  falls  in  the  first  second  of 
time,  a  space  of  193,144  inches,  or  16,095  feet,  by  a  well-known 

theorem  t;  ss  2  */ g  s:  g  representing  16*095,  the  space  a  body 
ialls  in  the  first  second  of  time ;  s  the  height  of  6,  12,  and  18 
inches. 

-The  uniform  velocity  acquired  by  a  body  falling  through  the 
•paces  of  6,  12,  and  18  inches,  will  be  5,6736,  8,0238,  and 
9^827  feet.  On  the  supposition  that  the  impetus  is  proportional 
to  some -power  of  the  velocity  represented  by  m,  V  and  v  being 
symbols  of  the  velocity,  I  and  t  tnose  of  the  impetus.    V* :  t?*  :: 

I  :  t ;  and  the  exponent  m  =  r^  yj^    •     ^V  comparing  the 
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experimetits  made  with  the  eight  oiince  weight- with  cctch  other, 
three  values  of  the  exponent  m  will  be  obtained,  viz,  i^rss 
log,  <»fU  9001 -tog,  of  6-600  _  1.004-5  -a  —  iqfr  of  i^5»»  -  W  ^f  }W» 
Ibg.  of  8H)S88^  -  tog.  of  6-6736  ""  •  ^'^  •  *  ^  ^  log.«£  96«7  .-*J«g^  o£  i»«a»8 
rt  /v^»r%/>  tog.  of  19*509  -  tog.  of  6*600    *    ,  «oiV  ^^.u  ^   '> 

log.  of  9r8S7  —  tog.  of  6'67S6      .    .  ^         ',       , 

ihese  three  exponents  is  1*9929;  which  is  so  near  the  square  of 

4the  velocity,  that  the  momentum  may  be  considered  lis  the  square 

of  the  velocity.  r    • 

^1   From  tlie  experiments  with  the  sphere  of  one  pound  mdviDg 

-^vith  an  uniform  velocity  of  5,6736  feet  in  a  second^  was  givoi 

.  y  «n  impetus  of  15,145  ipounds ;  and  thejr  proved  th0  mbmeotom 

/^  to  increase  as  the  square  of  the  elasticity.    Hence  may  be  oal- 

^^^^  culated  the  dead  weight  sufficientTlo  stop  an  18  pound  shoty 

moving  with  a  velocity  of  1000  feet  in  a  second,  6*6736^  : 

15-143  lbs.  ::  1000«  lbs.  :  470439  :  This  number  multiplied  by 
18  gives  the  product  8467902,  the  impetus  of  the  cannon  ball; 
which  is  nearly  3780  tons ;  a  force  so  enormously  great  as  hardly 
to  be  credible. 

The  following  experiments  are  suggested  on  a  larger  scale, 
and  in  a  different  manner. 

Suppose  several  iron  pipes  screwed  together  in  the  shape  of  an 
inverted  syphon,  the  two  legs  parallel  to  each  other,  and'^tiited 
by  one  bent  into  a  semicircular  form ;  then  into  the  sliorter  leg 
of  the  syphon  insert  a  piston,  with  a  projecting  iroii  spindle  cut 
into  notches  for  a  pawl  to  slide  so'  as  to  prevent  its  return  back 
after  being  forced  down.  The  syphon  is  then  to  have  as  much 
water  poured  into  the  longer  leg  as  will  raise  it  sufficiently  high 
to  reach  the  bottom  of  the  piston  inserted  in  the  other  leg.  * 

Let  a  pile  engine  be  afterwards  brought  over  the  piston,  and 
the  ram  permitted  to  fall ;  this  striking  the  iron  spindle  will,  by 
pressing  down  the  piston,  force  up  the  water  in  the  other  leg ; 
the  pawl  retaining  the  piston.  The  altitude  of  the  elevated 
column  of  water  may  be  determined  by  the  piston'^  depression, 
and  this  quantity  bemg  known,  with  the  diameter  of  the;  syphon 
previously  measured,  the  weight  of  the  water,  ancl  consequendy 
the  momentum  of  the  falling  body  can  be  fDund  by  Caiculation. 

It  is  recorded  that  the  weight  of  a  large  battering^riQim;  itfdud- 
ing  the  head,  beam,  iron  hoops,  chains,  Kc  weighs  41112'lbs. ; 
and  if  it  be  presumed  that  the  engine  when  employed  in  demo- 
lishing walls  was  impelled  with  a  velocity  of  12  feet  per  se'<eond, 
the  momentum  is  equal  to  277,93  tons ;  an  impetus  that  ec^als 
an  18  pound  cannon  shot,  moving  at  the  rate  of  271^15  feeitJn  a 
second  ;  consequently  the  ifbrce  communicated  to  b^s  by  {gun- 
powder is  far  more  efficacious  in  destroying  buildings  thi[^  the 
most  ponderous  weapons  used  before  the  invention^^fiie  lurms. 
I  remain,  dear  Sir,  truly  yours,        Mark  Be^xjfoy. 
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Article  III. 

Astronomical  Observations ,  1822. 
By  Col.  Beaufoy,  FRS. 

Bmhey  Heathy  near  Stanmore, 

JUititade  510  37'  44*3''  Nordi.    liMighnae  West  in  time  1'  MMBS^. 


June  30.  Immersien  of  a  small  star  bjthe  moen  11^    0'  23*  1 "  Sidetial  time, 

4iV.  g.  Lunar  edipse. l^""^  I4   ^\  *^?o\^^Ttei!tiJ^^>MaQB^' 
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On  Soiittds  excited  in  Uycfrogen  GaS'    By  Johp  Leslie,  Esq 

FBSE.&c.&e*  ■         ■  •■■  ^' 


^  •  :  / « 


It  is  well  known  that  the  intensity  of  sound  is  <liinii[usbed  by 
the  rarefaction  of  the  meditim  in  which  it  is  produced.  >We 
might,  therefore,  expect  the  sound  excited  in  hydrogen  gas  to 
be  feebler  than  what  is,  in  like  circumstances,  produced  in  atmo- 
spheric air.     But  the  difference  is  actually  much  greater.    ' 

A  small  piece  of  dock-work,  by  which  a  belt  is  struck  cA/ery 
half  minute,  being  placed  within  the  receiver  of  an  air-pump,  a 
successive  rarefaction  was  produced ;  and  after  the  air  had  been 
rarefied  100  times,  hydrogen  gas  was  introduced.  But  the  sound, 
80  far  from  being  augmented,  was  at  least  as  feeble  ais  in  atmo^ 
spheric  air  of  that  extreme  rarity,  and  decidedly  much  feehkc 
than  when  formed  in  air  of  its  own  density,  or  rarefieid  10  tin^. . 

The  most  remarkable  fact  is,  that  the  admixture  of  hy^l'Pgffi 
gas  with  atmospheric  air  has  a  predominant  influence  in  bluiitia{ 
or  stifling  sound.  If  one  half,  of  th<e  volume  of  atmospheric  9Xf 
be  extracted,  and  hydrogen  gas  be  admitted  to  fill  the.v^ani 
space,  the  sound  will  now  become  scarcely  audible.  , 

These  facts,  I  think,  depend  partly  upon  the  tenuity  of  hydror 
gen  gas,  and  partly  upon  the  rapidity  with  which  .the  puIsaUooft 
of  sound  are  conveyed  through  this  very  elastic  medium.  xh« 
celerity  of  the  transmission  of  sound  through  common  air  is  t)l9 
same  in  every  degree  of  rarefaction  ;  but  in  hydrogen  gas,  iik  it 
more  than  three  times  swifter.  The  bell,  therefore,  strikes  t 
medium  which  is  at. once  thin  and  fugacious  ;  fewer  particles  are 
struck,  and  these  sooner  escape  from  the  action  of^  the  stroke 
To  produce  undulations  similar  to  what  are  excited  in  atino- 
spheric  air,  or  ix)  cause  equal  reciprocations  in  the  tide  of  soun^, 
it  would  require  the  impulse  to  be  as  the  square  of  the  cel^^, 
or  10  times  greater  than  on  common  air.  If  this  view  of  the 
matter  be  iust,  I  should  expect  the  intensity  of  the  sound  to  be 
diminished  100  times,  or  in  the  compound  ratio  of  its  tenuity 
and  of  the  square  of  the  velocity  with  which  it  conveys  the  vilm- 
tory  impressions. 

When  hydrogen  gas  is  mixed  with  common  air,  it  probabfy 
does  not  intimately  combine,  but  dissipates  the  pulsatory  impces- 
sious  before  the  sound  is  vigorously  formed. 

It  would  be  desirable  to  prosecute  such  observations  with 
different  gas,  and  at  various  aegrees  of  rarefaction. .  But  I  have 
not  yet  found  tim6,  and  merely  throw  out  these  hints  for  subse- 
q^uent  examination  and  research.  John  Leslie. 

*  From  the  Transactionflof  the  Cambridge  Philosophical  Sddetjr, 
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Account  of  an  Assimbliagj^  of  Fos^lJ'ee^k  and  Bone^;  ofElephantf 
Rhinoceros,  Hippopotamus,  JBear^  *f^^f  find  Hytzna,  and  16 

•   other  AnimaU;  discovered  in  a  Cave  iU  Kirkdafe,  Yorkshire, 

•'•  :in  the'  Year  182L:  with  a  Comparative  View  of  Jive  similar 
Capems  in  various  Fa^ts  of  England,  and  others  on  the  Conttr 
nent.  By  the  Rev.  William  Buckland,  FRS.  FLS.  Vice-Pre- 
sident of  the  Geological  Society  of  London^  and  ProfeBsor  of 

.  Mineralogy  and  Geology  in  the  University  of  Oxford,  Sec 

(Condttdedfrom  p.  146.) 

In  taany  of  the  most  highly  preserved  bones  and  teeth,  there 
is  a  curiotis  circumstance  which,  before  I  visited  Kirkdale,  had 
cdiivitLced  me  of  the  existence  of  the  den,  viz.  a  partial  polish  and 
wearing  away  to  a  considerable  depth  of  one  side  only;  many 
sstteAAt  fragments  of  the  larger  bones  have  one  entire  side,  or 
ihe  mtctnred  edcies  of  one  side  rubbed  down  and  worn  comjdetefy 
smooth^  while  die  opposite  side  and  ends  of  the  same  bone  are 
sha^*and  untouched ;  in  the  same  manner  as  the  upper  portions 
of  pitching  stones  in  the  stAet  become  rounded  and  polished, 
while  their  lower  parts  retain  the  exact  form  and  angles  which 
they  "possessed  when  first  laid  down.  This  can  only  be  explained 
by  Teferring  the  partial  destruction  of  the  solid  bone  to  friction 
from  the  continual  treading  of  the  hyaenas,  and  rubbing  of  their 
skin  on -the  side  that  lay  uppermost  in  the  bottom  of  the  den. 
In  many  of  the  smaller  and  curved  bones  also,  particularly  in 
thone  6i  the  lower  jaw,  the  convex  surface  only  is  uniformly  that 
which  has  been  worn  down  and  polished,  while  the  end6  and 
concave  surface  have  suffered  no  kind  of  change  or  destruction ; 
and  thii)  also  admits  of  a  simitar  explanation ;  for  the  curvature 
of  the  bone  would  allow  it  to  rest  steady  tmder  constant  treading 
ddy  in  this  position ;  as  long  as  the  concave  surface  was  upper- 
most, pressure  on  either  extremity  would  cause  it  to^  tilt  over  and 
ihtdW  the  convex  side  upwards  ;  and  this  done,  the  next  pres^^ 
safe  would  cause  its  two  extremities  to  sink  into  any  soft'  sub- 
stance  that  lay  beneath,  and  give  it  a  steady  and  fixed  position. 
Su^h*6eiems  to  have  beeh  the  nrocfess  by  which  die  curved  fntg- 
mehte  I  allude  to  have  not  omy  received  a  partial  polish  on  the 
convex  side  only,  but  have  been  submitted  to  so  much  fiietion, 
ihfH  jIn  several  instances  more  Uiaii  one-fourth  of  >Uie  entire 
thtc^es^  of  i^e  bmie/and  a  proportionate  quantity  of:  the>  outer 
side'Of  the  fan^s  and  body  of  the 'teeth  have  been  entirely  worn 
away;  I  can  iJloagine  no  other  mteans  than  the  repeated  toach 
of  Uie  living  hyaenas'  ft et  and  skin,  by  which  this  partial  wearing 


ess  of  I 

t  lea&t  I 

point*  t 

emain  r 


174.   JRai,  Mr.  Buckland's  Account  of  Foasil  Teeth  and    [S 
away  and  polish  can  have  been  produced  ;*  for  the  process 
rolling  by  water  would  have  made  pebbles  of  ihem,  or  at  lea&t 
would  have  broken  off  the  edges  of  the  teeth  and  delicate  points 
of  the  fractured  extremities  of  the   bone,   which 
imtouched  and  sharp.  ~ 

•  I  havealready  stated  that  the  greatest  number  of  teeth  (those     " 
of  the  hyffina  excepted)  belong  to  the  ruminating  animals  ;  from    f 
I  ^ich  it  is  to  be  inferred  that  they  formed  the  ordinary  prey  of 
L^e  hytenas.     I  have  also  to  add  that  very  few  of  the  teeth  of 
I  tlLeae  animals  bear  marks  of  age ;  they  seem  to  have  perished  by 
I  Kviolent  death  in  the  vigour  of  life.     With  respect  to  the  honu 
I  of  deer  that  appear  to  have  fallen  off  by  necrosis,  itisprobaUe 
Ithat  the  hysenas  found  them  thus  shed,  and  dragged  them  borne 
K^r  the  purpose  of  gnawing  them  in  their  den  ;  and  to  animals  bo 
I'fiind  of  bones,  the  spongv  interior  of  horns  of  this  kind  would 
Instbe  unaoceptable.     i  found  a  fragment  of  slags'  horn  iilbo 
B-MnBll  a  recess  of  the  cave,  that  it  never  could  have  been  iotro- 
rdtaced,  unless  singly,  and  after  separation  from  the  head  ;  and 
I  liGar  it  was  the  molar  tooth  of  an  elephant.     I  have  seen  no 
I  nmains  of  horus  of  oxen,  and  perhaps  there  are  none,  for  the 
I  Ixmy  portion  of  their  interior  being  of  a  porous  gpongy  nature, 
I  ivoiud  probably  have  been  eaten  by  the  hycenas,  while  the  outer 
I  €BBe,  being  of  a  similar  composition  to  hair  and  hoofs,  would  not 
\  long  have  escaped  total  decomposition.     For  the  same  reason 
the  hoin  of  the  rhinoceros,  being  merely  a  mass  of  compacted 
hair-like  fibres,  has  never  been  found  fossil  in  gravel  beds  with 
the  bones  of  that  animal,  nor  does  it  occur  in  trie  cave  at  Kirk- 
dale.     1  have  been  told  that  sheeps'  horns  laid  on  land  for  manure 
will  be  consumed  in  ten  or  a  dozen  years  ;  the  calcareous  matter 
of  bone  being  nearly  alhed  to  limestone,  is  the  only  portion  of 
animal  bodies  that  occurs  in  a  fossil  state,  unless  when  preserved, 
like  the  Siberian  elephant,  of  the  same  extinct  species  with  "' 
of  KJrkdale,  by  being  frozen  in  ice,  or  buried  In  peat. 

The  extreme  abundance  of  the  teeth  of  water  rats  has- 
been  alluded  to;  and  tJiongh  the  idea  of  hytenas  eating  ratsiqS 
appear  ridiculous,  it  is  consistent  with  the  omnivorous  appetite., 
of  modern  hyanas;  nor  is  the  disproportion  in  size  of  the  animal 
to  that  of  its  prey,  greater  than  that  of  wolves  and  foxes,  which' 
are  supposed  by  Capt.  Parry  to  feed  chieSy  on  mice  during  the 
long  winters  of  Melville  Island.  Our  largetit  dogs  eat  rata  and 
mice;  Jackalls  occasionally  prey  on. mice,  and  dogs  and  foxes 
will  eat  frogs.     It  is  probable,  therefore,  that  neither  the  size  nor 

■  I  have  been  informed  by  an  officer  in  India  that  passing  by  B  tiger's  den  in  the 
kbunce  of  dw  tign-,  hp  examined  tlie  interior,  and  found  in  die  middle  of  il  a  Uige 
pOMion  of  tUme  on  wiidi  ihe  tiger  repoBed,  to  be  worn  smooth  and  |Wlished  by  the  fric- 
tion of  hit  body.  The  same  thing  Diay  be  seen  on  niarble  EtepE  and  aliacs,  end  eno 
nielaJlic  sntues  in  places  of  woishiu  that  are  fa.vourile  objeclB  of  pi^inage:  iheyifl 
often  deeply  worn  and  polisbcd  by  the  kneei>,  and  even  lips  ofpilgnpui  to  ■  degrrrffll 
wiaoufiesperimceofthefeci  we  mnld  scareely  h«ve  untidpatodi 
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Suatic  habi€  of  tbe  water,  rat  would  secure  it  from,  the  hysesaBk* 
key  might  occasionally  also  have  eaten  mice,  weasels^  rabbitiiy. 
tees,  wolves,  and  birds ;  and  in  masticating  the  bodies  of  thes^t 
mall  aniinals  with  their  coarse  conical  teeth,  many- bones  and 
nigments  of  bone  would  be  pressed  outw«nls  through  their  lips^ 
ind  faU  neglected  to  the  ground. 

The  occurrence  of  birds'  bones,  may  be  explained  by  the  pni^> 
ndbyity  of  the  hycBuas  finding  them  dead,  and  taking  themhomi^ 
H  ufiusJ^  to  eat  m  their  den :  and  the  fact,  that  four  of  the  only 
fi^e  bones  of  birds  I  have  seen  from  Kirkdale  are  those  of  the^ 
aliia>  may  have,  arisen  from  the  position  of  the  quill  feathers  on' 
it,  and  the  small  quantity  of  fleshy  matter  that  exists  on  the 
outer  extremity  of  the  wing  of  birds ;  the  former  affording  an 
obitacle,  and  the  latter  no  temptation  to  the  hyeenas*  to  devoor 
Aem.  Two  of  the  five  bones  here  mentioned,  in  size  and  fomi^ 
birI  die  position  of  the  points  at  the  base  of  the  quills,  exactly 
resemble  the  ulna  of  a  raven ;  a  third  approaches  as  closely  W 
&e  Spanish  runt,  which  is  one  of  the  largest  of  the  pigeon  tnbe;. 
alburth  bone  is  the  right  ulna  of  a  lark;  and  a  fifth,  the  coracoicb' 
process  of  the  right  scapula  of  a  small  species  of  duck  rcsenf^ 
htog  the  Anas  sponsor,  or  summer  duck.^ 

Willi  respect  to  the  bear  and  tiger,  the  remains  of  which  am' 
cKtremely  rare,  and  of  which  the  teeth  that  have  been  found' 
indicate  a  magnitude  equal  to  the  great  Ursns  speleeus  of  the' 
caves  of  Germany,  and  of  the  largest  Bengal  tiger,  it  is  more 
probahiB  that  the  hyenas  found  their  dead  carcases  and  dragged' 
the»  to  liie  den,  than  that  they  were  erer  joint  tenants  of  A^ 
same  cavern.  It  is,  however,  obvious  that  they  were  all  at  the> 
same  time  inhabitants  of  antediluvian  Yorkshire. 

In  the  case  of  such  minute  and  burrowing  animals  as  die 
mease  and  weasel,  and,  perhaps,  the  rabbit  and  fox,  it  is  possi- 
ble that  some  of  them  may  have  crept  into  the  cave  by  undisco* 
vered  crevices,  and  there  died  since  the  stoppage  of  its  mouth ; 
and  in  such  case  their  bones  would  have  been  found  lying  on  the 
sotface  of  the  mud  before  it  was  disturbed  by  digging :  as  no 
observations  were  made  in  season  as  to  this  point,  it  must 
mmain'  unsettled,  till  the  opening  of  another  cave  may  give 
omortunity  for  more  accurate  investigation.    This  uncertainty^ 
however,  applies  not  to  anjr  of  the  extinct  species,  or  to  the- 
Lnger  animals,  whose  habit  it  is  not  to  burrow  in  the  ground^ 
ner  even  to  those  of  the  smaller  ones,  e.  g,  the  water  rat,  fi[«g^ 
ments  of  whx>se  bones  and  teeth  are  found  imbedded  in  the 
aafeediluvian  stalagmite,  and  cemented  by  it  both  to  the  exterior 
and'  internal  cavities  of  bones  belonging  to  the  hyaenas  and  other 
^ctinct  species,  which^  beyond  all  doubt,  were  lodged  in  the  den 

*  TMr  my  knowledge  of  these  and  many  other  bones  I  have  fnm  Kirkdak,  I  am 
;^^^f^rtt*'  to  a  careM  eyaminatkin  and  comparison  of  them  made  by  Mv.  Biooka,  in  hie-- 
noit  valnafale  ooOieetion  of  oateological  preparations.    Mr.  Qift  ako  has  kindly  assisted 
me  at  tfie'Royd'C60q;e  of  Sm:seoDi  in  ftirtherance  of  the  same  object. 
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before  the  period  of  the  introduction  of  the  mad.  Shonid  it  torn 
out  that  since  this  period  the  cave  has  been  accessible  to  ff>xes 
and  weasels,  it  is  possible  that  some  of  the  birds  also  may  have 
been  inti:oduced  by  them.  The  evidence  of  this,  however,  restt 
on  a  fact  not  yet  carefully  ascertained,  viz.  whedier  the  bones  io 

auestion  were  buried,  like  those  of  the  extinct  animals,  beneaft 
le  mud,  or  lay  on  its  surface ;  the  state  of  one  of  the  ravens' 
bones,  containing  stalagmite  in  its  central  cavity,  seems  to  indi* 
<oate  high  antiqmty ;  and  the  quarryman,  who  was  the  first  to. 
•enter  the  cave,  assured  me,  that  he  has  never  seen  a  single  bone 
•of  any  kind  on  the  surface,  nor  without  digging  into  the  sab* 
stance  of  the  mud. 

As  ruminating  animals  form  the  ordinary  food  of  beasts  of 
prey,  it  is  not  surprising  that  their  remains  should  occur  in  sach 
abundance  in  the  cave ;  but  it  is  not  so  obvious  by  what  meau 
the  bones  and  teeth  of  the  elephant,  rhinoceros,  and  hippppota^ 
mus,  were  conveyed  thither.    On  the  one  hand,  the  cave  is  in 

Jj^eneral  of  dimensions  so  contracted  (often  not  exceeding  three 
eet  in  diameter),  that  it  is  impossible  that  living  animals  of  these 
species  could  have  found  an  entrance,  or  the  entire  carcases  of 
dead  ones  been  floated  into  it ;  moreover,  had  the  bones  been 
washed  in,  they  would  probably  have  been  mixed  with  pebbles 
and  rounded  equablj^  by  friction,  which  they  are  not :  on  the 
other  hand,  it  is  foreign  to  the  habits  of  the  nyeena  to  prey  on 
the  larger  pachvdermata,  their  young  perhaps  excepted.  No 
other  solution  of  the  difficulty  presents  itself  to  me,  than  that  the 
remains  in  Question  are  those  of  individuals  that  died  a  natnral 
death ;  for  though  an  hyaena  would  neither  have  had  strength  to 
kill  a  living  elephant  or  rhinoceros,  or  to  drag  home  the  entire 
carcase  of  a  dead  one,  yet  he  could  carry  away,  piecemeal,  or 
acting  conjointly  with  others,  fragments  of  the  most  bulky 
animals  that  died  in  the  course  of  nature,  and  thus  introduce 
them  to  the  inmost  recesses  of  his  den. 

Should  it  be  asked  why,  amidst  the  remains  of  so  many  hun- 
dred animals,  not  a  single  skeleton  of  any  kind  has  been  found 
entire,  we  see  an  obvious  answer  in  the  power  and  known  habit 
of  hyaenas  to  devour  the  bones  of  their  prey ;  and  the  gnawed 
fragments  on  the  one  hand,  and  album  grsecum  on  the  other, 
afford  double  evidence  of  their  having  largely  gratified  this 
natural  propensity :  the  exception  of  tne  teeth  and  numerous 
small  bones  of  tne  lower  joints  and  extremities  that  remain, 
unbroken,  as  having  been  too  hard  and  solid  to  afford  induce- 
ment for  mastication,  is  entirely  consistent  with  this  solatiop. 
And  should  it  be  further  asked,  why  we  do  not  find  at  least  the 
entire  skeleton  of  the  one  or  more  hyaenas  that  died  last,  and 
left  no  survivors  to  devour  them ;  we  find  a  sufficient  reply  to 
this  question,  in  the  circumstance  of  the  probable  destruction  of 
the  last  individuals  by  the  diluvian  waters  :  on  the  rise  of  these 
had  there  been  any  hyaenas  in  the  den,  they  would  have  rushed 
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o^t|  and  Q^Jox  safety  to, the  hills ;  and  if  absent,  they  could  hj 
,90, possibility  have  returned  to  it  &om  the  higher  levels :  thitt 
tbey  did  sp  perish  on  the  Contiaent  is.  obvious,  from  the  disdd- 
y^ry  of  their  bones  in  the  diluvial  gravel  of  Germany,  as  well  ^ 
jn  the  caves.  .  The  Sian^e  circumstance  will  also  explain  the  reason 
p;jkiy,,tfa£re:.are  no  bones  found  on  the  outside  of  the  Kirkdalie 
^ve,:  as  described  by  Busbequius  on  the  outside  of  the  hyeenai' 
depfi  in  AnatpUa ;  for  every  thing  that  lay  without  on  the  antie- 
4iiluvian  surface,  must  have  been  swept  far  away,  and  scattered 
T^y  the  violeace  of  the  diluvian  waters  ;  and  there  is  no  reason  for 
believing  that  hysenas,  or  any  other  animals  whatever,  haVe 
occupied  the  den  at  any  period  subsequent  to  that  catastrophe./ 
V  -  Although  the  evidence  to  prove  the  cave  to  have  been  inha^ 
^ited  as  a  den  by  successive  generations  of  hyaenas,  appears  thus 
ijibecty  it  may  be  as  well  to  consider  what  other  hypotheses  m^V 
jbe  suggested,  to  explain  the  collection  of  bones  assembled  in  it.,, 
.V  1*  It  may  be  said,  that  the  various  animals  had  entered  tfale 
cave  spontaneously  to  die,  or  had  fled  into  it  as  a  refuge  frotii 
«onie  general  convulsion  :  but  the  diameter  of  the  cave,  as  hs^ 
been  mentioned  before,  compared  with  the  bulk  of  the  elephant 
and  rhinoceros,  renders  this  solution  impossible  as  to  the  largijr 
aniinals ;  and  with  respect  to  the  smaller,  we  can  imagine  nb 
ciFCumstances  that  would  collect  together,  spontaneously,  ahi- 
#iak  of  such  dissimilar  habits  as  hyeenas,  tigers,  bears,  wolveis, 
foxes, -horses,  oxen,  deer,  rabbits,  water-rats,  mice,  weasels,  an4 
birds. 

2.  It  may  be  suggested  that  they  were  drifted  in  by  the  waters 
of  a  flood :  if  so,  either  the  carcases  floated  in  entire ;  or  th0 
bones  alone  were  drifted  in  after  separation  from  the  flesh :  ih 
the  first  of  these  cases,  the  larger  carcases,  as  we  have  already 
stated,  could  not  have  entered  at  all ;  and  of  the  smaller  one6, 
the  cave  could  not  have  contained  a  sufficient  number  to  supply 
l-20th  part  of  the  teeth  and  bones ;  moreover,  the  bones  would 
not  have  been  broken  to  pieces,  nor  in  different  stages  of  decay. 
And  had  they  been  washed  in  by  a  succession  of  floods,  we 
should  have  had  a  succession  of  beds  of  sediment  and  stalactite, 
and  the  cave  would  have  been  filled  up  by  the  second  or  third 
repetition  of  such  an  operation  as  that  which  introduced  the 
•ingle  stratum  of  mud,  which  alone  occurs  in  it.  On  the  othj^i* 
hypothesis,  that  they  were  drifted  in  after  separation  from  the 
flesh,  they  would  have  been  mixed  with  gravel,  and  at  least 
slightly  rolled  on  their  passage  ;  and  it  would  still  remain  to  be 
shown  by  what  means  they  were  split  and  broken  to  pieces,  an^d 
the  disproportion  created  which  exists  between  the  numbers  6f 
the  teeth  and  bones.  They  could  not  have  fallen  in  through  the 
fissures ;  for  these  are  closed  upwards  in  the  substance  of  the 
rock,  and  do  not  reach  to  the  surface. 

The  third,  and  only  remaining  hypothesis  that  occurs  to  me  i^, 
tbat  they  were  dragged  in  for  food  by  the  hysenas,  who  caught 
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their  prey  in  the  immediate  vicinity  of  their  den;  and  as  they 
could  not  have  dragged  it  home  from  any  veiy  great  distaacM, 
it  follows  that  the  animals  they  fed  on  all  Uvea  and  died<BOt  Ar 
ftomihe  spot  where  their  remains  are  found. 

The  accumulation  of  these  bones  then  appears  to-ha^^e  beent 
long  process  going  on  during  a  succession  of  years,  while  altdie 
animals  in  question  were  natives  of  this  country.  The  generri 
dispersion  of  similar  bones  through  the  diluvian  gravel  of  hi^ 
latitudes,  over  great  part  of  the  northern  hemisphere,  shows  that 
the  period  in  which  they  inhabited  these  regions,  was  that 
immediately  preceding  the  formation  of  this  gravel,  and  that  they 
perished  by  tne  same  waters  which  produced  it.  Mv  Cuvier  hal 
moreover  ascertained,  that  the  fossil  elephant,  rhinoceros;  hippo- 
potamus, and  hyeena,  belong  to  species  now  unknown  ;  andhu 
there  is  no  evidence  that  they  have  at  any  time,  subsequent  to 
the  formation  of  the  diluvium,  existed  in  diese  regions,  we  may 
oonclude  that  the  period,  at  which  the  bones  of  these  extinct 
species  were  introduced  into  the  cave  at  Kirkdale,  was^  witedili»> 
Tian.  Had  these  species  ever  re-established  themselves  in  the 
northern  portions  of  die  world  since  the  deluge,  it  is  probaUe 
their  remains  would  have*  been-  found,  like  those  of  the  ox,  horse, 
deer,  hog,  8cc.  preserved  in  the  post-diluvian  accumulatioiM  of 
gravel,  sand,  silt,  mud,  and  peat,  which  are  referable  to>eause6 
still  in  operation,  and  which,  by  careful  examination  of  theor 
relations  to  the  adjacent  countiy,  can  be  readily  distingmshed 
from  those  which  are  of  diluvian  origin. 

The  teeth  and  fragments  of  bones  above  described  seem  to 
have  lain  a  long  time  scattered*  irregularly  over  the  bottom  of 
the  den,  and  to  have  been  continually  accumulating  until  the 
introduction  of  the  sediment  in  which  they  are  now  imbedded, 
and  to  the  protection  of  which  they  owe  that  high  state  of  pr^ 
nervation  they  possess.  Those  that  lay  long  uncovered  at  the 
bottom  of  the  den,  have  undergone  a  decay  proportionate  to  the 
time  of  their  exposure  ;  others  that  have  lain  only  a  short  time 
before  the  introauction  of  the  diluvian  mud,  have  been  preserved 
by  it  almost  from  even  incipient  decomposition. 

Thus  the  phenomena  of  this  cave  seem  referable  to  a  period  in 
which  the  world  was  inhabited  by  land  animals,  bearing  a  general 
resemblance  to  those  now  existing,  before  the  last  inundation  of 
the  earth;  but  so  completely  has  the  violence  of  that  tremendous 
convulsion  destroyed  and  remodelled  the  form  of  its  antediluviaiL 
surface,  that  it  is  only  in  caverns  that  have  been  protected  fiom 
its  ravages,  that  we  may  hope  to  find  undisturbed  evidence  of 
events  in  the  period  immediately  preceding  it.  The  bones 
already  described,  and  the  stalagmite  formed  before  the  introduc- 
tion of  the  diluvial  mud,  are  what  I  consider  to  be  the  prodactB 
of  the  period  in  question.  It  was  indeed. probable,  before  the 
discovery  of  this  cave,  from  the  abundance  m  which  the  remains 
of  similar  species  occur  in  superfiicial  gtavel  beds  which^c^mot 
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be  refeired  to  any  other  than  a  diluvial  origin^  that  such  animab 
were  the  antediluvian  inhabitants  of  this  country  ;  but  the  propf 
was  imperfect,  as  it  has  been  said  they  might  have  been  drifted 
or  floated  hither  by  the  waters,  from  warmer  latitudes  ;  but  the 
£aict8  developed  in  this  charnel  house  of  the  antediluvian  forests 
of  Yorkshire  show  that  there  was  a  long  succession  of  years  in 
which  these  animals  had  been  the  prey  of  the  hyeenas,  whicli^ 
Kke  themselves  at  that  time,  must  have  inhabitea  these  regions 
ai  the  earth  ;  and  it  is  in  the  diluvial  wreck  occurring  in  such 
latitudes  that  similar  bones  have  been  found  buried  in  the  sta(^ 
of  grave  bones  over  great  part  of  northern  Europe,  as  welj  as 
North  America  and  Siberia.    The  catastrophe  producing  this 
gravel  appears  to  have  been  the  last  event  that  has  operated 
generally  to  modify  the  surface  of  the  earth,  and  the  few  local 
Upd' partial  changes  that  have  succeeded  it,  such  as  the  forma* 
^oo  of  deltas,  terraces,  tufa,  torrent-gravel,  and  peat-bogs,  all 
oonspire  to  show,  that  the  period  of  their  commencement  vn^ 
^ibsequent  to  that  at  which  the  diluvium  was  formed.^ 

It  is  in  the  highest  degree  curious  to  observe,  that  four  of  th? 
genera  of  animals  whose  bones  are  thus  widely  diffused  over  the 
temperate,  and  even  polar  regions  of  the  northern  hemisphere^ 
should  at  present  exist  only  in  tropical  climates,  and  chiefly  south, 
of  the  equator ;  and  that  the  only  country  in  which  the  elephant^ 
rhinoceros,  hippopotamus,  and  hyaena,  are  now  associated,  is 
Southern  Africa.    In  the  immediate  neighbourhood  of  the  Cape 

*  It  WM  stated  in  describing  the  locality  of  the  cave  at  Kirkdale,  and  on  craiparing  k 
vidi  the'ftct  of  its  containing  the  remains  of  laige  and  small  aquatic  animals,  t^  l&a^ 
vatpioiMJily  alajcein  this  part  <^  the  country  at  the  period  wh^  they  inhal>itedit;  and 
lUi  nypoChesis  is  reodered  probable  by  the  form  and  disposition  of  the  UQls  that  stiD 
qicbcle  the  Vale  of  Pickering. 

Indoaed  on  the  south,  the  west,  north-west,  and  north,  by  the  lofty  ranges  of  tKf 
Volda,  the  ^owardian  hills,  the  Hambleton  hiUs,  apd  pastern  Moorlands,  the  waterf 
if  Ihss  yale  must  either  run  eastward  to  Filey  Bay,  or  inla9d  towards  York ;  and  such  is 
Ihe  superior  elevation  of  the  strata  along  the  coast,  that  the  sources  of  the  Derwent,  ris> 
iig  almost  ckise  to  the  sea,  near  Scarborough  and  Filey,  are  fbrced  to  run  west  and  south- 
md  50  miles  inland  awar  from  the  sea,  Sll  falling  into  the  Ouse,  th^  finally  reach  it 
ky  tnnuDg  again  eastward  through  the  Uunpiber.  The  only  ouUet  by^  which  this  drain* 
^  is  accomplished,  is  the  gorge  at  New  Malton ;  and  though  it  is  not  po^ble  to 
»fff|tftii  what  was  the  precise  extent  of  this  antediluvian  lake,  or  how  much  of  the  lorn 
%tTffn,  now  constituting  |he  Vale  of  Pickering,  may  have  been  excavated  by  the  saqot 
^9viM9  wsteis  that  produced  the  gorge;  it  is  obvious  that  without  the  existence  of  this 
gomy  much  of  the  district  within  it  would  be  laid  under  water ;  and  it  is  equally 
^bntfOB  that  the  gorge  is  r^erable  to  the  agency  of  dihivian  denudation,  the  ravages  or 
vUdi  have  not,  peihaps,  left  a  single  pmrtion  of  the  antediluvian  surfiioe  of  the  whole 
9f0hf  whicli  is  nottom  aindire-modSed,  soas  tohaveloBt  all  traces  of  the  exact  fes^ure^ 
it  ban  aQtemdenUy  to  the  operations  of  ihe  deluge. 

It  is  probable,  that  inland  lakes  were  much  more  numerous  than  diey  are  at  present^ 
batoe  the  excavation  of  the  many  gorges  by  which  our  modem  rivers  make  their  escape; 
lad^tfiisis  consistent  with  the  frequent  occurrence  of  the  remains  of  the  hippopotamus  in 
tibte  dihivian  gravel  of  En^apd,  and  of  various  parts  of  Europe.  It  is  not  unhkdy  that, 
hi  tins  antediluvian  period  En^^d  was  connected  with  me  Continent,  and  that  ths 
csmvation  of  the  shallow  channel  of  the  Straits  of  Dover,  and  of  a  consideraUe  poKtam 
«f  Ithat  part  of  ihe  Gcnnan  ocean  which  lies  between  the  east  coast  of  England  and  the 
mntlwirf^YTf*"  and  Rhim,t  may  have  bosn  the  effect  of  dUvvial  denudiQAiAa^x  T^ 
«irin|[|  dq^  of  «U  this  tffci  of  ii«f»r  ii  iiid  to  be  leis  diaa  90  €^^ 

N  3 
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they  all  live  and  die  together,  as  they  fonneriy  did  in  Britain ; 
while  the  hippopotamus  is  now  confined  exclusively  to  AfHpai 
and  the  elephant,  rhinoceros,  and  hyeena,  are  also  ^difiused, 
widely  over  the  continent  of  Asia. 

Such  are  the  principal  facts  I  observed  in  the  interior  of  the 
cave  at  Kirkdale,  and  such  the  leading  conclusions  that  seem  to 
arise  from  them ;  and  I  cannot  sufficiently  lament  that  I  was  not 
present  at  its  first  opening,  to  witness  the  exact  state  in  which  it, 
appeared^  before  any  part  of  the  surface  of  the  mud  had  been 
disturbed. 

From  the  description  given  of  the  state  of  the  bones,  and  ot 
the  mud  and  stalactite  that  accompany  them,  we  may  extract 
the  following  detailed  history  of  the  operations  that  have  succes- 
sively been  going  on  within  the  cave. 

1.  There  appears  to  have  been  a  period  (and  if  we  may  fom 
an  estimate  from  the  small  quantity  of  stalagmite  now  found  ou  i 
the  actual  floor  of  the  cave,  a  very  short  one),  during  which  this  ■ 
aperture  in  the  rock  existed,  but  was  not  tenanted  by  the  hyenas* 
The  removal  of  the  mud  which  now  entirely  covers  the  Aoot, 
would  be  necessary  to  ascertain  the  exact  quantity  of  stalagmite 
referable  to  this  period ;  but  it  cannot  be  very  great,  and  can 
only  be  expected  to  exist  where  there  is  much  stalactite  also 
upon  the  roof  and  sides. 

The  second  period  was  that  during  which  the  cave  was  inha* 
bited  by  the  hyaenas,  and  the  stalactite  and  stalagmite  were  stiU 
forming.  The  constant  passage  of  the  hysBnas  in  so  low  a  cave, 
would  much  interrupt  this  formation ;  as  they  would  strike  off 
the  former  from  the  roof  and  sides  by.  their  constant  ingress  and 
-egress ;  and  accordingly  in  some  specimens  of  the  breccia^  we 
find  mixed  with  the  bones,  fragments  of  stalactite,  that  seem  to 
have  been  thus  knocked  off  from  the  roof  and  sides  of  the  cave; 
while  it  was  inhabited  by  hyecnas  before  the  introduction  of  the 
mud ;  I  have  one  example  of  a  hoUow  stalactitic  tube  that  lay  in 
an  horizontal  position  in  the  midst  of,  and  parallel  to,  some  long 
splinters  of  bone  and  the  unbroken  ulna  of  a  rat ;  all  these  are 
united  by  stalagmite ;  and  it  is  impossible  that  this  stalkctitic 

Sipe  could  have  been  formed  in  any  other  than  a  vertical  position, 
anging  from  the  roof  or  sides.  In  other  specimens  of  the 
breccia,  I  have  split  fragments  of  the  teeth  of  deer  and  hysna ; 
and  in  almost  every  portion  I  have  seen,  either  of  this  breccia  or 
of  the  antediluvian  stalagmite,  there  are  teeth  of  the  water-rat 
Mr.  Gibson  possesses  a  mass  exceeding  a  foot  in  diameter,  com- 
posed of  fragments  of  many  large  bones,  mixed  with  some  teeth 
of  rhinoceros  and  several  of  the  larger  animals,  and  also  of  rats, 
all  adhering  firmly  together  in  a  matrix  of  stalagmite.  It  did  not 
occur  to  me,  while  on  the  spot,  to  examine  wnether  the  bottom 
of  the  cave  is  any  where  polished  (like  the  tiger's  den  before 
alluded  to),  in  those  parts  which  must  have  been  the  constant 
l^angway  of  the  hye&nas ;  but  the  universal  cover  of  mud  by 
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which  it  is  buried,  renders  it  necessary  that  this  should  be 
removed,  in  order  to  the  observation  I  suggest.  During  the 
formation  of  this  stalactitic  matter,  no  mud  appears  to  have  beea 
introduced ;  and  had  there  been  any  in  the  cave  at  the  time 
while  the  osseous  breccia  was  forming,  it  would  either  have 
deluded  all  access  of  the  stalagmite  to  the  bones,  or  have  been 
i&ixed  and  entangled  with  it  in  very  large  proportions,  forming  a 
spongy  mass,  such  as  it  does  at  the  root  of  tne  stalagmites  f£at 
lie  on  its  surface. 

The  third  period  is  that  at  which  the  mud  was  introduced  and 
the  animals  extirpated,  viz.  the  period  of  the  deluge.  I  have 
already  stated  that  the  animal  remains  are  found  principally  in  the 
lower  regions  of  this  sediment  of  mud,  which  appears  to  have 
been  introduced  in  a  fluid  state,  so  as  to  envelope  the  bony  frag* 
ments  then  lying  on  the  bottom  of  the  cave :  and  the  power  or 
water  to  introduce  such  sediments  is  shown  by  the  state  of 
Wokey  Hole,  and  similar  caverns  in  the  Mendip  Hills,  and 
Derbyshire,  which  are  subject  to  be  filled  with  water  occasion* 
slly  by  heavy  land  floods.  The  effect  of  these  floods  being  to 
ieave  on  the  floor  a  sediment  of  mud  precisely  similar  to  that 
which  covers  the  bones  and  osseous  breccia  in  tne  cave  of  Kirk* 
dale.  I  have  also  mentioned  that  there  is  no  alternation  of  this 
anud  with  beds  of  bone  or  of  stalagmite,  such  as  would  have 
occurred  had  it  been  produced  by  land  floods  often  repeated ; 
once,  and  once  only  it  appears  to  have  been  introduced ;  and 
we  may  probably  consider  its  vehicle  to  have  been  the  turbid 
waters  of  the  same  inundation  that  produced  the  diluvial  gravel: 
these  would  enter  and  fill  the  cave,  and  there  becoming  quies* 
cent^  would  deposit  the  mud  suspended  in  them  (as  we  see  daily 
gilt  and  warp  deposited  in  quiet  spots  by  waters  of  muddy  rivers) 
along  the  wnole  bottom  of  the  den,  where  it  has  remained  undis* 
turbed  ever  since.  We  cannot  refer  this  mud  to  a  land  flood,  or 
a  succession  of  land  floods,  partly  for  the  reasons  before  stated^ 
and  pardy  from  the  general  dryness  of  the  cave ;  had  it  been 
liable  to  be  filled  with  muddy  water,  it  would  have  been  so  at 
the  time  I  visited  it  in  December,  1821,  at  the  end  of  one  of  the 
most  rainy  seasons  ever  remembered ;  but  even  then  there  were 
not  the  slightest  symptoms  of  any  such  occurrence,  and  a  few 
scanty  droppings  from  the  roof  were  the  only  traces  of  water 
within  the  area  of  the  cavern. 

The  fourth  period  is  that  during  which  the  stal&gmite  waa 
deposited  which  invests  the  upper  surface  of  the  mud.  The 
quantity  of  this  stalagmite  appears  to  be  much  ^eater  than  that 
n>rmed  in  the  two  periods  dunng,  and  before  which,  the  cave  was 
tenanted  by  hyeenas.  In  the  whole  of  this  fourth  period,  no 
creature  appears  to  have  entered  the  cave,  with  the  exception 
possibly  of  mice,  weasels,  rabbits,  and  foxes,  until  it  was  opened 
ttst  summer,  and  no  other  process  of  any  kind  appears  to  have 
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been  p;omg  on  in  it  except  the  formation  of  staltfctftio  infiUia^ 
tions;  the  stratum  of  dihivial  sediment  marks  the  point  t>f  tine 
at  which  the  latter  state  of  things  began  and  the  former  ceased, 
A»  there  is  no  mud  at  all  on  the  top  or  sides  of  the  cave,  we  htm 
iio  mark  to  distinguish  the  relative  quantities  of  stalactite  forand 
on  these  parts  during  the  periods  we  have  been  speaking  (tf: 
should  ity  however,  contain  in  any  part  a  firaement  of  bone  or 
tooth  of  any  of  the  extinct  animals,  it  will  foUow  tbat  this  put 
was  antediluvial.  A  further  argument  may  be  drawn  from  Ae 
limited  quantity  of  post-diluvian  stalactite,  as  well  as  from  the 
imdecayed  condition  of  the  bones,  to  show  that  the  time  elapsed 
since  the  introduction  of  the  diluvian  mud,  has  not  been  one  of 
texcessive  length. 

The  arguments  arising  from  the  detail  of  facts  we  have  beai 
describing,  are  applicable  to  the  illustration  of  analogous  pheno- 
mena, where  the  evidence  of  their  history  is  less  comfrfete. 
In  our  own  country  there  are  five  other  instances  of  bones  simi- 
larly deposited  in  caverns,  the  origin  of  some  of  which^  thoogh 
«iot  before  satisfactorily  made  out,  becomes  evident  as  a  corol- 
lary from  the  proofs  afiorded  by  the  cave  at  Kirkdale  :  these  are 
in  Glamorganshire,  Somersetshire,  Derbyshire,  and  Devon- 
shire. 

1.  The  first  is  in  the  parish  of  Nicholaston,  on  the  coast  of 
Glamorganshire,  at  a  sjpot  called  Crawley  Rocks,  in  Oxwich 
Say,  about  12  miles  SW.  of  Swansea ;  it  was  discovered  in  the 
year  1792,  in  a  quarry  of  limestone,  on  the  property  of  T.  M. 
Talbot,  Esq.  of  Penrice  Castle,  and  no  account  of  it  has,  I 
beUeve,  been  ever  published ;  some  of  the  bones,  however,  are 
|Mreserved  in  the  collection  of  Miss  Talbot,  at  Penrice  ;  they -are 
as  follows: 

Elephant. — Three  portions  of  large  molar  teeth. 

Rhinoceros. — Right  and  left  ossa  humeri. 

One  atlas  bone. 
Two  molar  teeth  of  upper  jaw. 

Ox. — First  phalangal  bone  of  lefl  fore  foot. 

Stag. — Lower  extremity  of  the  horn. 
Three  molar  teeth. 
One  first  phalangal  bone,  right  leg. 

Hye^na. — ^Two  canine  teeth,  much  worn. 

These  bones  were  found  in  a  cavity  of  mountain  limestORe, 
which  was  accidentally  intersected,  Uke  the  cave  at  Kirkdale,  in 
Working  a  quarry  :  they  have  a  slight  odhreous  incrustation,  atid 
ia  little  earthy  matter  adhering  to  them ;  but  are  not  in  the  least 
degree  rolled  ;  and  the  cond  vies  of  the  two  humeri  of  the  rhiao^ 
ceros,  belonging  to  different  mdividuals,  have  in  eaoh  case  been 
4isitirely  broken  ofl;  as  if  by  gnawing.  The  two  canine  teeth  of 
byaena  (worn  down  to  the  stumps),  tnat  were  found  in  the  aaiae 
46aye  with  them^  afford  ground  for  probable  ^njecture  as  to^ikt 
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means  by 'which  those  bones  were  thos  broken^  as  weiiifts  intfo- 
doced  into  this  cave  in  Glamorganshire.* 

2.  The :next  case  I  shall  mention  is  that  of  teeth  and  hones  of 
elephants  and  other  animals  discovered  in  the  Mendip  Hills  in 
cavities  of  mountain  limestone,  which  were  lined,  and  nearly 
filled  with  ochreous  clay.  These  are  preserved  in  the  collection 
of  the  Rev.  Mr.  Catcott,  in  the  Gity  Library  at  Bristol.  The 
following  account  of  them  is  extracted  by  my  friend  the  Rev. 
W.  D.  Conybeare,  from  Mr.  Catcott's  MS.  notes  :  he  has  added 
also  a  few  explanatory  observations. 

*<  The  ochre  pits  were  worked  about  the  middle  of  the  last 
century,  near  the  summit  of  the  Mendip  Hills  on  the  S.  of 
the  village  of  Hutton,  near  Ban  well,  at  an  elevation  of  from  300 
to  400  feet  above  the  level  of  the  sea :  they  are  now  abandoned. 
.  **  The  ochre  was  pursued  through  fissures  in  the  mountain 
limestone,  occasionally  expanding  mto  larger  cavernous  cham- 
bers, their  range  being  in  a  steep  descent,  and  almost  perpendi- 
oalar.  Thus,  in  opening  the  pits,  the  workmen,  after  removing 
18  inches  of  vegetable  mould,  and  four  feet  of  rubbly  ochre,  came 
to  a  fissure  in  the  limestone  rock,  about  18  inches  broad,  and 
four  feet  long.  This  was  filled  with  good  ochre,  but  as  yet  no 
bones  were  disco  verejd ;  it  continued  to  the  depth  of  eight  yards, 
and  then  opened  into  a  cavern  about  20  feet  square,  and  four 
high ;  the  fioor  of  this  cave  consisted  of  good  ochre  strewed  on 
the  surface  of  which  were  multitudes  of  white  bones,  which  were 
ako  found  dispersed  through  the  interior  of  the  ochreous  mass. 
In  the  centre  of  this  chamber,  a  large  stalactite  depended  from 
the  roof;  and  beneath,  a  similar  mass  rose  from  the  fioor,  almost 
touching  it :  in  one  of  the  side  walls  was  an  opening  about  three 
feet  square,  which  conducted  through  a  passage  18  yards  in 
length,  to  a  second  cavern  10  yards  in  length,  and  five  in  breadth, 
both  the  passage  and  cavern  being  filled  with  ochre  and  bones  ; 
another  passage,  about  six  feet  square,  branched  ofi'  laterally 
from  this  chamber  about  four  yards  below  its  entrance;  this 
continued  nearly  on  the  same  level  for  18  yards;  it  was  filled 
with  rubbly  ochre,  fragments  of  limestone  rounded  by  attrition, 
and  lead  ore  confusedly  mixed  together ;  many  large  bones 
occurring  in  the  mass;  among  which  four  magnificent  teeth  of 
an  elephant  (the  whole  number  belonging  to  a  single  skull)  were 
found  ;  another  shaft  was  sunk  from  the  surface  perpendiculcurfy 
into  this  branch,  and  appears  to  have  followed  the  course  of  a 
fissare,  since  it  is  said  that  all  the  way  nothing  appeared  but 
rabble,  large  stones,  ochre,  and  bones  :  in  the  second  ohambetr, 
immediately  beyond  the  entrance  of  the  branch  just  described, 

**  On  oonpflriiig  one  t»f  these  humeri  of  the  riiinooetiw  with  »ihniUur  boii»{rom'4he 
caye  at  Kirkdale,  I  found  in  each  case  both  extremities  of  the  bone  broken  or  gnawed  off 
nftffitly  tn  thn  mmr  point,  i.  e.  jiitt«o  fer  aa  waaiufflcicnt  to  extract  the  manow  and  tike 
^i^moai^fpaafff  poctiofts  or  the-CKtiemitiet,  -while  thft  paite  temaining  weFe4N|l3p  tlhe 
hiiTdeat  and  moet  compact  fylindrieal  poitiaDi  oC4he.oeiilie  of  4be  teaca  in  ^ueition. 
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there  appeared  a  lar^e  deep  opening,  tending  perpendicularly 
downwards,  filled  with  the  same  congeries  of  ruDbley  ochre, 
bones,  &c. ;  this  was  cleared  to  the  depth  of  five  yards ;  this 
pointy  being  the  deepest  part  of  the  workings,  was  estimated  at 
about  36  yards  beneath  the  surface  of  the  hill ;  a  few  yards  to 
the  west  of  this  another  similar  hole  occurred,  in  which  was 
found  a  large  head,  which  we  shall  have  occasion  presently  to 
notice/' 

The  bones  from  this  cavern,  preserved  in  Mr.  Catcott's  cabinet 
in  the  Bristol  library,  are  the  teeth  and  fragments  of  some  bones 
ef  the  elephant ;  and  similar  remains  of  horses,  oxen,  and  two 
species  of  stag,  besides  the  skeleton,  nearly  complete,  of  a  fox. 
There  are  also  molar  teeth  of  the  hog,  and  a  large  tusk  of  the 
upper  jaw.  This  tusk  probably  belonged  to  the  head  mention^ 
in  his  MS.  as  having  been  found  in  the  pit  above  described,  aqd 
of  which  the  following  particulars  are  specified : — *^  The  head 
was  stated  by  the  workmen  to  have  been  about  three  or  four  feet 
lon^,  14  inches  broad  at  the  top,  or  head  part,  and  three  inches 
at  the  snout.  It  had  all  the  teeth  perfect,  and  four  tusks,  the 
larger  tusks  about  four  inches  long  out  of  the  head,  and  the 
lesser  about  three  inches."*  The  tusk  now  preserved  is  about 
three  inches  long,  its  enamel  is  tine,  it  is  longitudinally  striated, 
and  on  one  side  of  the  apex  truncated  and  worn  fiat  by  use. 

On  the  summit  of  Sandford  Hill,  on  the  east  of  Hutton,  bones 
of  the  elephant  were  also,  according  to  Mr.  Catcott's  MSS.  dis* 
covered  four  fathoms  deep  among  loose  rubble.  Some  farther 
detail  of  the  bones  found  in  the  cave  at  Hutton  are  given  as  a 
note  in  Mr.  Catcott's  Treatise  on  the  Deluge  (page  361,  first 
edition),  in  which  he  specifies  six  molar  teeth  of  the  elephant, 
one  of  them  lying  in  the  jaw,  part  of  a  tusk,  part  of  a  heaa^  four 
thigh  bones,  three  ribs,  with  a  multitude  of  lesser  bones,  belong- 
ing probably  to  the  same  animal.  **  Besides  these  (he  adds),  we 
picked  up  part  of  a  large  deer's  horn  very  flat,  and  the  slough  of 
a  horn  (or  the  spongy  porous  substance  that  occupies  the  inside 
of  the  horns  of  oxen), .  of  an  extraordinary  size,  together  with  a 
great  variety  of  teeth  and  small  bones  belonging  to  dififerent 
species  of  land  animals.  The  bones  and  teeth  were  extremely 
well  preserved,  all  retaining  their  native  whiteness,  and,  as  they 
projected  from  the  sides  and  top  of  the  cavity,  exhibited  an 
appearance  not  unUke  the  inside  of  a  charnel-house." 

it  appears  to  me  most  probable  from  the  description  given  of. 
these  bones  and  horns,  that  they  were  not  all  dragged  in  hj^ 
beasts  of  prey,  but  some  of  them,  at  least,  drifted  in  oy  wateiV 
and  the  presence  of  pebbles  seems  to  add  credibility  to  this 
conjecture. 

3.  Another  case  of  fossil  fragments  of  bone  has  been  disco- 

*  The  head  here  descrihed  u  evidently  diat  of  a  hog ;  the  account  of  its  length  bebg 
exaggerated  by  the  workmen,  fVom  whose  report  alone  Mr.  Catoott  gires  the  meaMoret 
of  it    The  huA  itielf  was  lost  or  destroyed  before  he  had  seen  it 
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vered  by  Mr.  Miller,  of  Bristol,  in  a  cavky  of  mountain  lime- 
stone^ near  Clifton,  by  the  turnpike  gate  on  Derdham  Down: 
these  are  not  rolled,  but  have  evidentfy  been  fractured  by  vio- 
lence :  they  are  partially  incrusted  with  stalactitic  matter,  and 
the  broken  surfaces  have  also  an  external  coating  of  thin  ochreous 
stalactite,  showing  the  fracture  to  have  been  ancient ;  one  spe- 
cimen, the  property  of  Mr.  Miller,  displays  the  curious  circum- 
stance of  a  fossil  joint  of  the  horse ;  it  is  the  tarsus  joint,  in 
which  the  astragalus  retains  its  natural  position  between  the 
tibia  and  os  calcis;  these  are  held  together  by  a  stalactitic 
cement,  and  were  probably  left  in  this  position  by  some  beast  of 
prey  that  had  gnawed  off  the  deficient  portions  of  the  tibia  and 
08  calcis. 

4.  A  fourth  case  is  that  of  some  bones  and  molar  teeth  of  the 
dephant  found  in  another  cavity  of  mountain  limestone  at  Bal- 
leye,  near  Wirksworth,  in  Derbyshire,  in  the  year  1663 ;  one  of 
these  teeth  is  now  in  the  collection  of  Mr.  White  Watson,  of 
Bakewell.  There  is,  I  believe,  no  detailed  account  of  the  cir- 
cumstances under  which  these  remains  were  found,  further  than 
that  the  cavity  was  intersected  in  working  a  lead  mine;  they 
might  possibly  have  been  introduced  in  the  same  manner  as 
those  at  Kirkdale  and  Crawley  Rocks. 

5.  The  fifth  and  last  example  which  I  am  acquainted  with  is 
that  described  by  Sir  Everard  Home  and  J.  Whidby,  Esq.  in  the 
Philosophical  Transactions  for  1817,  as  discovered  at  Oreston, 
near  Plymouth,  by  Mr.  Whidby,  in  removing  the  entire  mass  of 
a  hill  of  transition  limestone  for  the  construction  of  the  Break- 
water. This  limestone  is  full  of  caverns  and  fissures,  such  as 
may  be  seen  at  Stonehouse  and  elsewhere  along  the  edge  of  the 
clins  ;  that  in  which  the  bones  were  found  was  15  feet  wide,  12 
high,  and  45  long,  and  about  four  feet  above  high  water  mark ; 
it  was  filled  with  solid  clay  (probably  diluvian  mud)  in  which  the 
teeth  and  bones  were  imbedded,  and  was  intersected  in  Masting 
away  the  body  of  the  rock  to  make  the  Breakwater.  The  state 
of  the  teeth  and  bones  was  precisely  the  same  with  that  of  those 
found  at  Crawley  rocks,  they  were  much  broken,  but  not  in  the 
sUghtest  degree  rounded  by  attrition,  and  Sir  Everard  Home  has 
ascertained  them  to  belong  exclusively  to  a  species  of  rhinoceros. 
A  similar  discovery  of  teeth  and  bones  was  made  in  1820,  in  a 
smaller  cavern,  distant  120  yards  from  the  former,  being  one 
foot  highy  18  wide,  and  20  long,  and  eight  feet  above  the  high 
water  mark ;  a  description  of  its  contents  is  given  in  the  Phito- 
sophical  Transactions  for  1821,  by  the  same  gentlemen.  It 
contained  no  stalactite,  which  abounds  in  many  of  the  adjacent 
caverns.  Sir  Everard  Home  describes  these  teeth  and  bones  as 
belongine  to  the  rhinoceros,  deer,  and  a  species  of  bear. 

Mr.  Whidby  is  of  opinion  that  neither  of  these  caverns  had 
the  appearance  of  ever  having  had  any  opening  to  the  surface^ 
or  GommunicatioQ  vrith  it  whatever ;  an  opiuion  in  yrliisdi  I  ^«Sk 
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by  no  means  acquiesce ;  though  I  think  it  probaUe  that  the 
openings  had,  as  at  Kirkdole,  been  lon^  ago  filled  up  withrab- 
bish/mudy  stalactite,  or  fragments  of  rock  reunited,  as  sometimes 
happens,  into  a  breccia  as  solid  as  the  original  rock,  and  over- 
grown with  grass.  It  is  now  too  late  to  appeal  to  the  evidence 
of  facts,  as  the  rock  in  which  the  cave  existed  is  entirely 
removed;  but  the  circumstances  of  similar  caverns  that  have 
communication  with  the  surface,  either  open  or  concealed,  both 
in  this  neighbourhood,  and  in  compact  limestone  rocks  of  all 
ages  and  formations,  and  in  all  countries,  added  to  the  identity 
of  species  and  undecayed  state  of  the  animal  remains  which  they 
contain,  render  the  argument  from  analogy  perfect,  to  show  that 
the  bones  at  Oreston  are  not  coeval,  and  have  only  an  accidental 
connection  with  the  rock  in  the  cavities  of  which  they  were 
found. 

It  by  no  means  folloivs  from  the  certainty  of  the  bones  having 
been  dragged  in  by  beasts  of  prey  to  the  small  cavern  at  Kirk- 
dale,  that  those  of  similar  animals  must  have  been  introduced  in 
all  other  cases  in  the  same  manner ;  for,  as  these  animals  were 
the  antediluvian  inhabitants  of  the  countries  in  which  the  caves 
occur,  it  is  possible,  that  some  may  have  retired  into  them  to 
die,  others  have  fallen  into  the  fissures  by  accident  and  there 
perished,  and  others  have  been  washed  in  by  the  diluvial  waters. 
j3y  some  one  or  more  of  these  three  latter  hypotheses,  we  may 
explain  those  cases  in  which  the  bones  are  few  in  number  and 
unbroken,  the  caverns  large  and  the  fissures  extending  upwards 
to  the  surface ;  but  where  they  bear  marks  of  having  been  lace- 
rated by  beasts  of  prey,  and  where  the  cavern  is  small,  and  the 
number  of  bones  and  teeth  so  great,  and  so  disproportionate  to 
iiach  other  as  in  the  cave  at  Kirkdale,  tlie  only  adequate  explana- 
tion is,  that  they  were  collected  by  the  agency  of  wild  beasts. 
We  shall  show  hereafter,  that  in  the  case  of  the  German  caves, 
where  the  quantity  of  bones  is  greater  than  could  have  been  sap- 
plied  by  10  times  the  number  of  carcases  which  the  caves,  if 
crammed  to  the  full,  could  ever  have  contained,  they  were  the 
bones  of  bears  that  lived  and  died  in  them  during  successive 
generations. 

We  may  now  proceed  to  consider  how  far  the  circumstances 
cf  the  caves  we  have  been  examining  in  England  appear  consist- 
ent with  those  of  analogous  caverns  in  other  parts  of  the  woild. 
The  history  of  the  diluvian  gravel  of  the  Continent,  and  of  the 
fmimal  remains  contained  in  it,  appears  altogether  identical  with 
that  of  our  own ;  and  with  respect  to  the  bones  that  occur  in 
caverns,  the  chief  difference  seems  to  be,  that  on  the  Contineiit 
some  of  the  caves  have  their  mouths  open,  and  have  been  inha- 
bited in  the  post'diluvial  period  by  animals  of  now  ezistmg 
Species.  Thus  at  Gailenreuth  the  great  extinct  bear  (Unus 
speleeus)  occurs,  together  with  the  Yorkshire  species  of  extioot 
Jb^na,  in« cwfe, the monthof  which  has  no/appeasance^oE kav^ 
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ing  eter  been  closed^  and  which  at  this  moment  Would  <probabtf 
faaye  been  tenanted  by  wild  beasts,  bad  not  the  progre&s  of 
Iraman  population  e)ctirpated  them  from  that  part  of  Germai^. 

For  a  description  of  the  cavern  at  Gailenreuth  (which  I  visited 
in  1816),  I  must  refer  to  the  work  of  RosenmuUer,  published  at 
Weimar  in  1804,  in  folio,  with  engravings  of  nearly  all  the  bones 
composing  the  skeleton  of  the  extinct  bear,  the  size  of  wbieh 
approached  nearly  to  that  of  a  horse ;  and  for  a  description  <^ 
ue  caves  at  filankenburg,  to  an  account  by  Esper  and  Leibnitz^ 
published  at  Brunswick. 

M.  Rosenmuller  says,  he  has  never  seen  the  remains  of  the 
tdephant  and  rhinoceros  in  the  same  cavern  with  those  of  bears; 
and  that  he  has  found  the  bones  of  wolves,  foxes,  horses,  mules, 
oxen,  sheep,  stags,  roebucks,  badgers,  dogs,  and  men ;  "^  ,and 
that  the  number  of  all  these  is  in  no  proportion  to  that  of  the 
bears.  The  bones  of  all  kinds  occur  in  scattered  fragments. 
One  entire  skeleton  only  of  the  Ursus  spelsBus  is  said  to  have 
been  found  by  Bruckmann,  in  a  cave  in  the  Carpathians,  and  to 
have  been  sent  to  Dresden.  He  adds  that  the  different  state  of 
these  bones  shows  that  they  were  introduced  at  difi'erent  periods^ 
and  that  those  of  all  the  ammals  last  enumerated,  including  man^ 
are  in  much  higher  preservation  than  those  of  the  bears  and 
favsnas. 

Thus  it  appears  that  the  bones  which  are  in  most  perfect  pre- 
^servation,  and  belong  to  existing  species,  have  been  introduced 
during  the  post-diluvian  period;  while  the  extinct  bears  and 
hysena  are  referable  to  the  antediluvian  state  of  the  earth.  In 
corroboration  of  this,  1  found  in  1820,  in  the  collection  of  the 
Monastery  of  Kremsminster,  nec^r-  Steyer,  in  Upper  Austria,  skulb 
-and  bones  of  the  Ursus  spelaeus  in  consolidated  beds  of  diluvial 
gravel,  forming  a  pudding-stone,  and  dug  for  building  near  the 
monastery ;  from  which  it  appears  that  this  species  of  bear  Uved 
in  the  period  immediately  preceding  the  formation  of  that  dilu- 
"vinm ;  and  the  same  thing  has  been  already  shown  of  the.extinct 
hyaena  in  die  gravel  of  France  and  Crermany. 

M.  Rosenmuller  states  that  in  all  the  caverns  he  has  examined^ 
the  bones  are  disposed  nearly  after  the  same  manner;,  sometimes 
(Scattered  separately,  and  sometimes  accumulated  in  beds  and 
heaps  of  many  feet  in  thickness ;  they  are  found  every  where 
firom  the  entrance  to  the  deepest  and  most  secret  recesses; 
never  in  entire  skeletons,  but  single  bones  mixed  confusedly 
^om  all  parts  of  the  body,  and  animals  of  all  ages.  The  skulls 
Mre  generally  in  the  lowest  part  of  the  beds  of  bone,  having  from 
their  form  and  weight  sunk  or  rolled  downwards,  as  the  looger 
and  Ughter  bones  were  moved  and  disturbed  continuaUy  by  toe 
JiFiag  animals  passing  over  them;  the  lower  jaws  are  rarely 
^foond  in  contact  with,  or  near  to  the  upper  ones,  as  would  ibilow 

"*  If.  Smr^M  fMttd^  one  of  the  «ft«6ft»  4Miitiliiiiigbe*iHi''lMlMi,  iflti^eMr^ 
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from  the  fact  last  mentioned."^  They  are  often  buried  in  a  brown 
argiUaceous  or  marly  earth,  as  in  the  cases  of  Crailenreuth, 
Zahnlochy  and  in  the  Hartz,  which  earthy  from  an  analysis  by 
M.  Frischman,  seems  to  contain  a  large  proportion  of  animal 
matter  derived  from  the  decay  of  the  fleshy  parts  of  the  bears. 

In  the  caves  of  Gailenreuth  and  Mockas,  a  large  proportion 
of  the  bones  is  invested  with  stalactite.  Even  entire  oeds,  and 
heaps  of  them  many  feet  thick,  are  sometimes  cemented  toge- 
ther by  ity  so  as  to  form  a  compact  breccia.  Occasionally  they 
Adhere  by  stalactite  to  the  sides  of  the  cavern,  but  are  never 
found  in  the  substance  of  the  rock  itself.  At  Sharzfelden,  and 
in  the  Carpathians,  they  have  been  found  enveloped  with  agaric 
mineral  (lac  lunse) ;  they  have  undergone  no  alteration  of  torm, 
but  the  larger  bones  are  generally  separated  from  their  epiphyses. 
Their  usual  colour  is  yellowish- white,  but  brown  where  they  have 
lain  in  dark-colourea  earth,  as  at  Lichtenstein.  At  Mockas 
their  degree  of  decay  is  by  far  the  greatest.  Even  the  enamel 
of  the  teeth  is  far  gone,  and  the  bones  are  perfectly  white,  hav- 
ing lost  all  their  animal  gluten,  and  acquired  the  softness  and 
spongy  appearance,  as  well  as  colour,  of  calcined  bones  ;  still 
their  form  is  perfect,  and  substance  inflexible,  and  when  struck, 
they  ring  like  metallic  bodies  falling  to  the  ground.  These 
retain  simply  their  phosphate  of  lime.  In  other  caverns  they 
are  usually  less  decayed,  but  they  sometimes  exfoliate  and  crack 
on  exposure  to  air,  and  the  teeth  particularly  are  apt  to  split  and 
fall  to  pieces,  as  are  also  those  at  Kirkdale.f 

M.  KosenmuUer  is  decidedly  of  opinion  with  M.  Cuvier,  that 
the  bears'  bones  are  the  remains  of  animals  which  lived  and  died 
through  successive  generations  in  the  caves  in  which  we  find 
them  ;  nay  even  that  they  were  also  bom  in  the  same  caves.  In 
proof  of  which  he  has  found  some  bones  of  a  bear,  that  must 
nave  died  immediately  after  birth,  and  other  bones  of  individuals 
that  must  have  died  young.  This  is  analogous  to  the  case  of 
numerous  teeth  of  young  hysenas  with  fangs  not  formed ;  and 
the  jaws  of  two  that  had  not  shed  their  first  teeth,  which  I 
found  at  Kirkdale. 

Most  of  the  arguments  which  I  have  used  to  show  that  the 
bones  in  Yorkshire  cannot  have  been  accumulated  by  the  action 
of  one,  or  of  a  succession  of  floods,  apply  with  equal  force  to  tlie 
cave  at  Gailenreuth,  and  it  is  unnecessary  to  repeat  them. 

*  At  Kirkdale,  not  one  sknU,  and  few,  if  any,  of  the  larger  bones  are  found  eotin; 
for  these  had  all  been  broken  up  by  the  hyaenas  to  extract  the  brains  and  marrow ;  and 
in  their  strong  and  worn  out  teeth  we  see  the  instruments  by  whidi  th^  wen  thus  de- 
stroyed. The  bears,  on  the  other  hand,  not  being  exdunydy  camivoroua,  nor  hatiog 
teeth  fitted  for  the  clicking  of  large  bones,  have  iSt  untouched  the  osseoua  remains  St 
liheir  own  species. 

"t*  It  is  a  curious  fact,  that  of  the  numerous  caves  in  the  calcareous  hilb  near  MoggCB- 
dorf,  that  flank  the  TaUey  of  the  Weisent*stream,  those  on  the  north  chain  eoiitain  not  a 
fragment  of  the  bones  of  the  Ursus  spelsus,  while  those  on  the  south  aide  are  ML  of 
them.  This  may  probably  be  explained  by  suj^iosing  the  moutfaa:of  tbe  fbtinto  to  hfif^ 
heen  cJoBcd  in  the  antediluyian  period,  vA  aftowards  laid  open  by  denudatioo.'   . 
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The  above  description  of  the  caye  at  Grailenreuth,  extracted 
firom  RosenmuUer,  and  confirmed  by  my  own  observations  on  the 
spot,  may  be  taken  as  an  example  of  the  state  of  the  other  caves 
on  the  Continent,  of  which  it  is  superfluous  here  to  say  any 
thing  further  than  to  subjoin  a  list  given  by  M.  Cuvier  of  the 
most  important  of  them,  and  to  refer  to  the  fourth  volume  of  his 
Animauxfos&iles,  for  further  details  taken  from  the  authors  by 
whom  these  caves  have  been  described. 

The  caves  alluded  to  are  as  follows  : 

1.  That  of  Bauman,  in  the  county  of  Blankenberg,  in  Bruns- 
wick, on  the  east  border  of  the  Hartz  forest,  and  described  by 
Leibnitz. 

2.  That  of  Sharzfels,  in  Hanover,  in  the  south  border  of  the 
Hartz,  described  by  Leibnitz,  Deluc,  and  Bruckmann. 

Behrens,  in  his  Hercynia  Curiosa,  speaks  of  several  more  in 
the  neighbourhood  of  the  Hartz ;  from  most  of  these  the  bones 
were  collected  during  a  long  course  of  years,  and  sold  for  their 
imaginary  medicinal  virtues  under  the  name  of  Licome. 

3.  The  caves  that  next  attracted  attention  were  those  of  the 
Carpathians,  and  the  bones  found  in  them  were  at  first  known 
by  the  name  of  dragons'  bones,  and  have  been  described  by 
Hayne  and  Bruckmann. 

4.  But  the  most  richly  furnished  are  the  caves  of  Franconia, 
described  by  Esper  and  RosenmuUer,  near  the  sources  of  the 
Mayn,  in  the  vicinity  of  Bamberg  and  Bayreuth,  at'  the  villages 
of  Gailenreuth,  Mockas,  Rabenstein,  Kirch-a-horn,  Zahnloch, 
Zewig,  and  Hohen  Mirchfeld. 

5.  A  fifth  locality  occurs  at  Glucksbrun,  near  Meinungen,  on 
the  south  border  of  the  Thuringerwald. 

6.  And  a  sixth  in  Westphalia,  at  Kluterhoehle,  and  Sundwich^ 
in  the  country  of  Mark.  M.  Cuvier  states,  that  the  bones  found 
in  these  caverns  are  identical  over  an  extent  of  more  than  200 
leagues;  that  three-fourths  of  the  whole  belong  to  two  species 
of  bear,  both  extinct ;  the  TJrsus  spelseus  and  Ursus  arctoideus, 
and  two-thirds  of  the  remainder  to  extinct  hyaenas.  A  very  few 
to  a  species  of  the  cat  family,  being  neither  a  lion,  tiger,  panther, 
or  leopard,  but  most  resembling  the  jaguar,  or  spotted  panther 
of  South  America.  There  is  also  a  wolf  or  dog  (not  distinguish- 
able from  a  recent  species),  a  fox  and  polecat.  H^  adds  that>  in 
the  caves  thus  occupied,  there  occur  no  remains  of  the  elephant, 
rhinoceros,  horse,  ox,  tapir,  or  any  of  the  ruminantia  or  ropentia. 
In  this  respect  they  diflFer  materially  from  that  of  Yorkshire  ;  but 
such  variation  is  consistent  with  the  different  habits  of  bears  and 
hysenas,  arising  from  the  different  structure  of  their  teeth  and 
general  organization ;  from  which  it  follows,  that  bears  prefer 
vegetable  food  to  that  of  animals,  and,  when  driven  to  the  latter, 
prefer  sucking  the  blood  to  eating  the  flesh,  while  hysenas  are 
oeyond  all  other  beasts  addicted  to  gnawing  bones. 

l^'rom  this  circumstance  it  is  rendered  pKib^\^>  xScoX.  m  H^^ 
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ca^veB  inhabited  chie%  by  hewcs,  the  bones,  of  other  aoiiaak 
should  be  extremelv  rjare.  But  uoless  there  be  an  error  intbt 
statement  of  M. .  iSeluc  (Lettresi  vol.  iv.  p.  688),  that  a  tooth 
found  in  the  cave  at  Scharzfels  was  ascertained  by  M.  HoUman 
to  be  that  cf  a  rhinoceros ;  and  of  Esper,  that  laige  cervicsl 
vertebrsd  of  an  elephant  were  found  by  M.  Frischwan  in  the 
cave  of  Schneiderloch ;  it  follows,  that  these  two  animala  occur, 
though  very  rarely,  in  the  caves  gf  Germany,  and  they  n)ay  hafe 
been  introduced  by  the  few  hyeenas  that  occasicmally  inhabited 
them ;  that  they  lived  in  the  neighbourhood  of  these  caves^  in 
the  period  immediately  preceding  the  formation  of  the  diluviwn, 
is  probable,  from  the  occurrence  m  it  of  the  bones  of  the  elephant 
ana  rhinoceros  near  the  caves  of  Scharzfels  and  Alterstein^  men- 
tioned by  Blumenbach.    (Archaeologia  Telluris,  p»  15>) 

The  fact  mentioned  by  M.  Cuvier  of  the  same  hyaona  beiiu: 
common  to  the  caves  and  gravel  of  France  and  Germany,  aoa 
that  ascertained  by  myself  of  the  Ursus  spel»us  occurring  ia 
the  gravel  of  Upper  Austria,  proves  both  tnese  extinct  species 
to.  have  been  the  antediluvian  contemporaries  of  the  extinct  ele- 
phant and  rhinoceros ;  there  is,  therefore,  no  anachronism  in 
mdin^  the  remains  of  the  two  latter  in  a  den  that  was  occasion- 
ally inhabited  by  such  hysBuas  and  bears. 

Witli  respect  to  the  analogies  of  the  diluvian  sedim^t  and 
the  stalactite  in  Germany  and  Yorkshire,  in  the  case  of  the  op^a 
caves  that  have  been  disturbed  and  ransacked  for  centuries,  it  is 
hopeless  to  expect  evidence  of  what  was  the  [precise  state  of 
these  deposits  m  each  individual  cavern  at  the  time  it  was  fint 
entered.  Still  there  is  information  respecting  some  that  have 
been  recently  discovered,  which  is  to  our  purpose.  It  is  stated, 
that  a  sediment  of  this  kind  was  found  on  the  sides  and  floor  of 
the  cave  at  Glucksbrun,  near  Meinungeo,  when  it  was  newfy 
opened  in  cutting  a  road  in  1799,  and  that  in  all  th^  other 
caverns  also  there  is  mud,  but  no  rounded  pebbles.  M.  Delsci 
in  describing  the  matrix  in  which  the  bones  are  lodged  in  tbe 
cave  at  Scharzfels,  says,  f*  le  fait  est  done  simplement,  qui^Jb^ 
sol  de  ces  cavernes  est  d'une  terre  calcaire,"  **  qu'en  creusaut 
cette  couche  moUe,  on  en  tire  ^uantit^  de  fragment  d'os;  et 

3u'il  s^y  trouve  aussi  des  concretions  pierreuses  qui  renfetnisQt 
es  OS.''  (Deluc,  Lettres ,  vol.  iv.  p.  690.)  These  concvetiifm 
with  bones  appear  analogous  to  the  stalagmitic  concretions  it 
Kirkdale,  and  the  soft  calcareous  earth  by  which  they  sie 
covered,  resembles  its  stratum  of  mud.  Again,  the  resemblance 
holds,  also  in  the  existence  both  of  bones  and  soft  mud  iQ  tfop 
smallest  recesses  of  the  caverns.  He  says,  p.  689,  ''  11  faut  ea 
quelques  endroits  se  trainer  sur  le  ventre,  par  dessous  la  pieire 
dure  pour  continuer  a  y  creuser.''  This  is  an  exact  description  of 
the  state  of  the  extremities  of  the  cave  at  Kirkdale  at  the  prefcnt 
moment. 

LeibaiU,  yn  hia  description,  of  this  mn^  onmx,  hn.ibfictd- 
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owing  words  to  the  same  purpose,  **  limo  nigricaDte  vel  Samoa 
tttfectum  est  solum.''-*^Leibnitzy  Protogaea,  p.  65.) 

Esper  thus  describes  the  state  of  the  floor  near  the-  entrance 
df  one  of  the  largest  carerns  at  Qailenreuth.  ^'Dans  toutela 
8ontc6e  le  terrain  est  mameux,  m^l^  avec  du  limon,  et  tire  sur  le 
j«ttiie>  mais  ici  on  trouve  une  terre  moins  limoneuse  dans  una 
piofondeur  considerable.  Je  ne  pretends  pas  encore  la  prendre 
dwolument  pour  une  terre  animale  telle  qu'est  sans  contredit  la 
terre  qui  se  trouve  plus  bas,  mais  probablement  ellls  doit  yStre 
lupport^e^  p^  9.  This  again  is  consistent  with  the  circumstances 
of  the  cave  at  Kirkdale^  the  mud,  thus  dubiously  spoken  o^ 
being  probably  of  diluvial  origin^  and  reposing  on^  and  being 
mixed  with^  the  animal  earth  that  had  been  formed  before  its 
introduction.  The  absence  of  black  animal  earth  at  Kirkdale> 
results  from  the  fact  of  the  flesh,  and  great  part  even  of  the 
bones  of  the  animals  introduced  to  it,  having  been  eaten  by  the 
byeenas. 

The  identity  of  time  and  circumstances  which  I  am  endeavour- 
ing to  establish  between  the  German  and  English  caverns,  does 
ikatf  however,  depend  so  much  on  comparisons  between  the 
8telactitic  matter  and  earthy  sediments  which  t^y  contain,  as 
on  the  agreement  in  species  of  the  animals  entombed  in  them^ 
viz.  in  the  agreement  of  the  animals  of  the  English  caves  vntli 
those  of  the  diluvian  gravel  of  the  greater  part  of  Europe;  and, 
in  the  case  of  the  German  caves,  on  the  identity  of  the  extinct 
bear  with  that  of  the  diluvian  gravel  of  Upper  Austria,  and  die 
extinct  hy  eena  with  that  of  the  gravel  at  Canstadt,  in  the  valley 
of  the  Necker ;  and  at  Eichstadt,  in  Bavaria ;  to  these  may  be 
added  the  extinct  rhinoceros,  elephant,  and  hippopotamus,  which 
are  common  to  gravel  beds  as  well  as  caves.  And  hence  it  fob> 
lows,  that  the  period  at  which  all  these  caverns  were  inhabited 
by  the  animals  in  question,  was  antecedent  to  the  formation  of 
tihat  deposit  of  gravel,  which  it  seems  to  me  impossible  to  ascribe 
ta  any  other  origin  than  a  transient  deluge,  affecting  universally, 
simultaneously,  and  at  no  very  distant  period,  the  entire  surface 
ofiour  plsmet. 

The  bones  found  in  these  caverns  are  considered  by  M.  Cuvier 
to  be  of  older  date  than  those  of  the  osseous  breccia,  which^  at 
Gibraltar  and  various  places  along  the  coast  of  the  Meditena^ 
nean' and  Adriatic,  occur  in  vertical  fissures  of  limestone.  This 
breccia  contains  fragments  of  bones  and  teeth  of  various  rami* 
nating  and  gnawing  animals ;  that  is,  of  ox,  deer„  antelope, 
sheep,  rabbits,  rats,  mice ;  abo  of  the  horse  and  ass,  of  bnakes 
and  birds,  mixed  with  land  shells,  and  angular  fragments  of  the 
adjacent  rock ;  all  united  into  a  solid  breccia  by  ocSireous  stalac- 
tite. The  greater  number  of  these  animals  agree  with  species 
that  now  exist,  and  are  supposed  by  M.  Cuvier  to  have  (MimBt 
into  the  fissures  in  the  period  succeeding  the  last  relareat  of  the 
walenu    I'  do  not  .see  w%  some  of  tl^ai  xaxf  b^  iiawG^\iW^ 
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rfallea  in  durinc  that  earlier  period  in  which  the  hears  occupied 
the  caves  of  Germany^  and  the.  hysenas  that. in  Yorkshire;  ix 
wom^  of,  the  animals  found  at  Kirkdale  seem  to  asxee  in:  species 
^t^  those  th^t  occur  in  the  fissures ;  but  as  tney  are  at  the 
aan^e  time  not  distinjguishable  from  existing  species,  the  aign- 
xi^nt, arising  from  this  resemblance  is  impenect.  The  disQQyc^ 
of.  t)ie  extinct  elephant,  rhinoceros,  hippopotamus,  .besu:^  and 
Jby^Bna  in  this  breccia,  should  it  ever  be  maae,  would  be  decisiTe 
of  thie  .question. 

..  For  an  account  of  the  bones  accumulated  in  these  fissures^;! 
must  again  refer  to  the  works  of  M.  Cuvier,  which  contain  moie 
souud  and  clear  philosophical  reasoning  on  the  early  states  of 
habitation  on  our  planet,  and  a  more  valuable  collection  .of 
authentic  facts  relating  to  the  history  of  its  fossil  animals  of  the 
higher  orders,  than  can  be  found  in  all  the  books  that  haveever 
yet  been  written  on  the  subject. 

APPENDIX. 

It  wifts  mentioned,  when  speaking  of  Gailenreuth,  that  human 
remains  had  been  discovered  there  in  the  same  cave  w:itb  &ii 
bones  of  antediluvian  animals,  but  that  they  are  of  comparafiFely 
low  antiquity, 

.  Three  analogous  cases  have  been  noticed  in  this  country  in 
cavities  of  mountain  limestone,  at  Burringdon,  in  Somersetshire, 
and  in  Glamorganshire  and  Caermarthenshire ;  and  these  also 
are  attended  by  circumstances  which  indicate  them  to  be  of 
post-diluvian  origin. 

1.  The  discovery  of  human  bones  incrusted  with  stalactite  io 
a  caye  of  mountain  limestone  at  Burringdon,  in  the  Mendip 
hills,  is  explained,  by  this  cave  having  either  been  used  as  a 
place  of  ;sepulture  in  early  times,  or  been  resorted  to  for  refuge 
by  wretches  that  perished  in  it,  when  the  country  was  sufferti^ 
under  one  of  the  numerous  military  operations  which,  in  dififerent 
periods  of  our  early  history,  have  been  conducted  in  that  quar- 
ter.  The  mouth  of  this  cave  was  nearly  closed  by  stalactite, 
and  many  of  the  bones  were  incrusted  with  it.  In  the  instance 
of  a  jskull,  it  had  covered  the  inside  as  well  a$  the  outside  of  the 
bone ;  and  I  have  a  fragment  from  the  inside,  which  .bears  in 
reUef  casts  of  the  channel  of  the  veins  along  the  interior  of: the 
i^kuU^  The  state  of  these  bones  affords  indications  of  very  high 
antiquity ;  but  there  is  no  reason  for  not  considering  them  post- 
diluvian. Mr.  Skinner,  on  examination  of  this  cave,  found  the 
bones  disposed  chiefly  in  a  recess  on  one  side,  as  in  a  sepulchral 
catacomb ;  and  in  the  same  neighbourhood,  at  Wellow^  there 
is  a  large  artificial  catacomb  of  high  antiquity,  covered  by  a 
barrow,.and  constructed  after  the  manner  of  that  at  New  Grange, 
near  Slane»  in  the  county  of  Meath,  of  stones  successivdy  oyer- 
Mfppwgi  cAch  other  till  they  nve^'m  iS^  t^«   \sL.Uua  vrm 
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found  the.  remains  of  many  human  bodies.    A  description  of  it 
may  be  seen  in  the  Archaeologia  for  1820. 

i*  Mr.  Dillwyn  has  observed  two  analogous  cases  in  the 
*  mountain  limestone  of  South  Wales;  one  of  these  was  disco* 
Tered  in  1805  near  Swansea,  in  a  quarry  of  limestone  at  the 
Mumbles,  where  the  workmen  cut  across  a  wedge-shaped 
fissure,  diminishing  downwards,  and  filled  with  loose  rubbnah* 
composed  of  fragments  of  the  adjacent  limestone,  mixed  wifk 
mould.  In  this  loose  breccia  lay  confusedly  a  large  number  of 
human  bones  that  appear  to  be  the  remains  of  bodies  thrown  in 
after  a  battle,  with  no  indications  of  regular  burial ;  they  were 
about  30  feet  below  the  present  upper  surface  of  the  hmestooe 
rock. 

3.  The  other  case  occurred,  in  1810,  at  Llandebie,  in  Caer« 
marthenshire,  where  a  square  cave  was  suddenly  broken  into,  in 
working  a  quarry  of  solid  mountain  limestone  on  the  north  bol- 
der of  the  great  coal  basin.  In  this  cave  lay  about  a  dozea 
human  skeletons  in  two  rows  at  right  angles  to  each  other.  The 
passage  leading  to  this  cave  had  been  entirely  closed  up  with 
stones  for  the  purpose  of  concealment,  and  its  mouth  was  com* 
J^etely  grown  over  with  grass. 

It  is  obvious,  that  in  neither  of  these  cases  are  the  bomet 
referable  to  so  high  an  era  as  those  of  the  wild  beasts  that  occur 
in  the  caves  at  Sarkdale,  and  elsewhere. 

P.  S.  As  this  paper  was  going  to  the  press,  I  have  been  grati- 
fied to  hear  that  my  conjecture,  as  to  the  abundance  of  sndk 
caverns  as  that  at  Kirkdale,  has  been  verified  by  the  discoveiy 
of  another  cave  (containing  chambers  lined  with  stalactitie,  «mI 
having  on  its  bottom  mud,  and  bones  imbedded  in  the  mud),  m 
ft  quarry  dose  to  the  town  of  Kirby  Moorside,  on  the  property  of 
C.  JDuncombe,  Esq.  who  has  judiciously  taken  every  precautiott 
to  secure  it  from  injury,  till  some  qualified  person  shall  be  present 
to  observe,  and  record  the  undisturbed  appearance  presented  bj 
its  interior.  Should  it  be  in  my  power,  as  I  hope  it  may,  to 
assist  at  its  further  opening,  I  shall  communicate  the  resiut  to 
the  Royal  Society. 

It  is  recollected  also,  that  about  20  years  ago,  another  cavity 
containing  bones  was  discovered  on  the  north  of  Kirby  Moo^ 
side,  but  none  of  them  have  been  preserved. 

Though  it  is  probable,  as  I  have  stated,  that  such  caverns  aie 
not  uncommon,  we  shall  cease  to  wonder  that  they  are  so  rarely 
brought  to  light,  when  we  consider  the  number  of  accidevtal 
circumstances  that  must  concur  to  lead  to  such  an  event. 
1.  The  existence  of  caverns  is  an  accidental  circumstance  im. 
the  interior  of  the  rock,  of  which  the  external  surface  afifords  bo 
indication,  when  the  mouth  is  filled  with  rubbish  and  overgrow* 
with  grass.  2.  The  presence  of  bones  is  another  accidental 
circumstance,  though  probably  not  an  uncommon  one  in  the  t 
of  those  caves,  die  mouths  of  which  weTeucce&tv\A^l^  Vki^ 
heaata  that  inhabited  tiiia  country  in  the  period  \mxxiQd^'dXi^N| 
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ceding  the  dduge.  3.  A  further  requisite  is,  the  iDtersection  of 
one  of  these  caves  in  which  there  happen  to  be  bones,  by  a  third 
accident,  viz.  the  working  of  a  stone  quarry  by  workmen  who 
have  sufficient  curiosity  or  intelUgence  to  notice  and  speak  of 
what  they  find,  and  this  to  persons  who  may  be  willing  or  Mfi 
to  appreciate,  and  give  pubhcity  to  the  discovery.  The  neces- 
*8ary  concurrence  ot  all  these  contingencies  renders  it  probable, 
that  however  great  may  be  the  number  of  subterraneous  caveniB, 
in  an  inland  country,  ^very  few  of  them  will  ever  be  discovered, 
or,  if  discovered,  be  duly  appreciated.  Those  I  have  mentioned 
in  Devon,  Somerset,  Derby,  and  Glamoi^anshire,  were  all  laid 
open  by  the  accidental  operations  of  a  quarry  or  mine. 

May  24,  1822. — I  have  this  day  received  the  entire  lower  jaw 
of  an  hyeena  from  Lawford,  near  Rugby,  in  Warwicksfahre.  It 
was  found  h}f  Andrew  Bloxam,  Esq.  in  the  same  diluvial  clsf 
and  gravel  vrith  the  bones  of  elephant  and  rhinoceros.  This  u 
the  first  instance  of  the  remains  of  hyeena  being  noticed  in'Ae 
diluvium  of  England.  The  animal  must  have  perished  *bY  the 
same  catastrophe  which  extirpated  the  hysenas,  and  closed  the 
den  at  Kirkdale,  and  which  swept  to^etJtier  the  remains  of  ele^ 
|)hant,  rhinoceros,  and  hyaena,  in  the  dduvian  gravel  of  theCom 
tinent.  The  support  wmch  this  recent  discovery  gives  to  my 
ai^uments  on  the  cave  in  Yorkshire,  is  too  obvious  to  require 
pointing  out. 

EXPLANATIOW  OF  THE  PLATES. 

Plate  XIV. 

Fig.  1.  View  of  the  mouth  of  the  cave  at  Kirkdale  in  the  &ce 
of  ia  quany,  near  the  brow  of  a  low  hill. 

Fig.  2.  Section  of  the.  cave  before  the  mud  had  been  d»* 
iurbed. 

A.  Stratum  of  mud  covering  the  floor  of  the  cave  to  the  depth 
of  one  foot,  aDdxonoealing  the  bones. 

B.  Stalagmite  incrusting  some  of  the  bones,  and  formed 
kefore  the  mud  was  introduced. 

C.  C.  Stalagmite  formed  since  the  introduction  of  the  mud, 
and  spreading  norizontally  over  its  surface. 

D.  Insulated  stalagmite  on  the  surface  of  the  mud. 

£.  E.  Stalactites  hanging  from  the  roof  above  the  stalagmites. 

Fi^.  3.  Ground  plan  of  the  cave,  bv  W.  Salmond,  Esc}.  show* 
ing  Its  extent,  ramificatioqs,  and  the  fissures  by  which  it  is 
intersected. 

Plate  XV. 

Fig.  1.  Outside  view  of  the  right  lower  jaw  of  the  modem 
Cape  hysena. 

FJ^.  2.  Analogous  portion  of  lower  ]aw  of  the  Kirkdale  hymta, 
bemg  ziearfy*ODe-tbird  larger, 
Fig*  3.  Imide  view  of  m.  2, 
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Article  VI. 

Additional  Reriiarks  on  the  Influence  of  Moisture  in  tnoSifying 
the  Specific  Gravity  of  Gases.    J3y  John  Apjohn,  MS. 

(To  the  Editor  of  the  Annals  of  FkHosop/iy.) 

In  die  number  of  the  Annak  for  May  last^  you  did  rm  the 
ik^our  of  publishing  some  observations  of  mine  upon^the  inflii*^ 
ttice  of  moisture  in  modifying  the  specific  gravities  of  the  gases. 
In  that  paper,  I  gave  an  expression  for  the  •  specific  gravity  of  a 
MB  saturated  wiQi  moisture,  and  also  suggested  a  metiiod  eif 
Atormining  the  exact  specific  gravity  of  a  gas  perfeotly  dry. 
31ie  principle  upon  virhich  I  proceeded,  namely^  that  the  density 
0f  steam  is  directly  as  its  tension,  has  been  called  in  question 
\ff  Mr.  Herapath^  in  a  succeeding  number  of  your  journal,  in  a 
paper,  in  which  he  also  contests  the  correctness  of  Dr.  Thom«> 
flan's  idea  of  the  sensible  and  latent  heat  of  steam,  beginning  at 
32,  constituting  a  constant  quantity.  With  this  latter  topic,  I 
haTe  no  concern.  But  as  Mr.  H.  conceives  that  he  has  proved 
firom  received  principles  that  the  density  of  steam  is  not  simply 
as  its  tension,  and  as  he  appears  to  me  to  have  by  no  means 
accomplished  what  he  asserts,  I  shall  briefly  state  the  reasons 
ivJiich  nave  led  me  to  this  opinion.  Mr.  H.  has  certainly 
adopted  the  most  decisive  method  for  achieving  his  object,  for 
he  proceeds  at  once  to  show  what  the  true  relation  oetween 
Ibem  is.  I  hope^  however^  to  prove,  that  the  gentleman'  has 
fidlen  into  an  error^  and  that  this  error  consists  in  his  confound- 
ing gases  and  vapours,  substances,  as  to  many  even  of  their  phy- 
sical  properties,  essentially  distinct,  and  as  to  none  more  so  than 
liia  relation  existing  between  the  density,  temperature,  and  elas- 
ticity of  each.    Before  I  proceed,  I  bieg  to  be  understood  as 

admitting  that  the  expression  S'  =  S  .  - .  y**"  ^^  given  by  :Me. 

ff.  -properly  represents  the  relation  between  the  density  and 
tension  of  a  permanently  elastic  gas,  or  even  of  steam  when 
separated  firom  the  water  which  has  produced  it.  That  the  foI> 
towing  remarks  may  be  the  better  understood,  I  shall  give  the 
steps  which  lead  to  this  expression.  Gases,  and  even  steam 
somted,  have  been*  found  by  experiment  to  expand  the  tt^  ^ 
their  volume  for  every  degree  of  Fahrenheit.  Hence  it  roilows, 
that  iP480  represent  the  tension  of  any  of  them  at  32,  the  ten- 
sion, at  any  higher  temperature  F,  will  be  448 +F.  The  follow- 
ing proportion  then  may  be  instituted.    448  +  F  :  448  -f  F'  :: 
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At  a  given  temperature  F^,  the  specific  gravitiei  we  .as  tbe  tea? 
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s^ons^  we  shall  have  ^~jg — |r :  t^  any  other  tension  ::  s  the  spe- 
cific gravity  corresponding  to  the  former  tension  :V  >=,i. 
L .  2*^       the  specific  gravity  corresponding  to  the  latter.    New 

it  being  ascertained  (according  to  Mr.  H.)  ''  by  the  concornmt 
experiments  of  the  French  and  English  philosophers^  that^  ydSk 
ibe  exception  of  their  not  being  abte  to  sustain  more  than  a  cer? 
tain  pressure  accordinj^  to  the  temperature,  vapours,  iaxe  perfict 
gases,  and  follow  precisely  the  same  laws  of  expansion  and.cdih 
traction/'  he  easily  infers  that  the  specific  gravity  of  steam  is  JMt 
as  its  elasticity. .  With  deference,  however,  to  Mr.  H.  he  hstf,  I 
must  say,  though  no  doubt  unintentionally,  misrepresented  fiii^ 
philosophers.    It  is  true  they  have  shown,  that  vapours  api^ 
nrom  their  respective  fluids,  '^  obey  the  same  laws  of  expanokni 
and  contraction  with  the  other  mses/'  But  the  case  is  far  difier- 
ent  with  vapours  in  contact  with  their  fluids.    The  effects  of  an 
increment  of  temperature  upon  gases,  or  vapours  apart  from,  and 
those  same  vapours  in  juxtaposition  with  their  fluids,  are  strik- 
ingly distinct.    The  volume  being  given,  the  elasticity  of  the 
gas  is  augmented,  but  not  its  density.    On  the  other  lumd,  not 
only  the  elasticity,  but  also  the  density  of  a  vapour  in  contact 
witn  its  fluid  is  increased.    Let  us  return  now  to  the  above-men- 
tioned proportions  of  Mr.  H.    The  first  evidently  does  not  Bf]^ 
to  vapours  over  fluids,  for  the  volume  being  given^  it  supposes 
the  density  also  given,  which  in  the  case  of  vapours  so  situate  is 
not  the  fact    The  second  is  also  without  meaning  h^re,  or  is  at 
best  but  a  trifling  proposition ;  for  what  does  it  state  ?  Why,  that 
if  the  tefhperature  be  given^  the  density  is  as  the  tension.    But 
the  tension  of  a  vapour  in  contact  with  its  fluid  is  always  the  same 
at  the  same  temperature,  and,  therefore,  so  must  tne  density* 
Now  to  say  that  a  varies  as  fr,  when  neither  a  or  i  vary  at  aUf -is 
certainly  httle  short  of  being  absurd.    The  original  propositipli, 
therefore,  namely,  that  the  density  of  steam  is  as  its  tension,  has 
not  been  shaken  by  Mr.  Herapath,  for  the  result  which  he  amyes 
at,  and  from  which  he  deduces  it$  falsehood,  does  not  appfy  to 
vapours  in  contact  with  their  fluids.    It  still,  however,  mayjbe 
doubted  whether  the  density  and  tension  of  steam  are  ao^6i|ii|^ 
related,  for  Mr.  H.-s  failure  to  prove  the  negative  does  i  not  j^^ 
blish  the  affirmative  of  the  proposition.  .  A  few  aocurate  exp(9P- 
ments,  by  determining  the  specific  gravity  of  steam,  at  d^efont 
temperatures,  would  enable  us  (as  we  are  already  posMieedof 
tables  of  elasticities)  to  bring  this  law  to  the  test  of  eaipfiieaoe. 
■'  6ay*Lussac  indeed  having  already  detennined  its  spe<WQgrtvity 
.  «t  212,  another  determination  would  afford  at  least. a;4WC^^ 
>  oeai)iarison.    It  will  be  observed  that  I  dp  not  any  vfheijs.'wifl^rt 
dbat  the  density  of  steam  is  pTeciaelj  aa  iis  elasticity.    Mr.  H» 


1822.]  C:s  Reply  to  D.  19T 

ac&iioWleJgJ^s  it  fof>e  nearly/ find  t  donfeds  tnaJi]^  ci^umstancefl^ 
ItaA  m^  to  coacittdcf  it  to  be  strictly  the  case.  In  the  absence  of 
proof,  I  do  not  wish  to  dogmatise.  I  shall,  however^  briefly 
advert  to  a  circumi^tstiice  which  appears  to  me  to  renderany  but 
the  simple  Relation  inadmissible.  It  is  well  known  that  at.  a 
given  temperature^  the  densities  of  gases  are  as  the  forces  which 
iixnnipress  them;  From  this  fact,  and  Newton's  expressidxi  for 
the  elasticity  (see  any  work  on  pneumatics),  it  follows  that  their 

Satticleg  rfepel  eiach  other  with  a  force  which  varies  inversely  as 
ie  distance  between  their  centres.  Now  if  the  density  of  steam 
]be  not  as  the  force  which  compresses  it,  or  in  other  words,  as  its 
tension,  it  must  follow  that  its  particles  repel  each  other  accord- 
n^  to  a'  different  law,  a  circumstance  improbable,  when  we  coifr* 
sider  the  accordance  of  its  expansion,  when  apart  from  water, 
with  that  of  gases.  This  argument,  however,  I  am  not  disposed 
to  insist  Upon,  as  my  principal  object  has  been  to  show,  that 
Mr.  Herapath's  formula  does  not  comprehend  vapours  in  contact 
"with  their  fluids. 

Your  obliged  humble  servant, 

James  Apjohn. 


Article  VII. 


Observations  upon  D,\  Answer  to  CJs  Remarks  upon  Mr.  Hera-- 

pathos  Theory. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR, 

I  AM  sorry  again  to  occupy  any  space  in  your  Annals  on  the 
subject  of  Mr.  Herapath's  theory,  but  the  onservations  of  your 
correspondent  D.  require  some  notice  from  me^  and  will  excuse, 
I'hope,  my  wishing  once  more  to  trespass  upon  your  kindness* 
Had  be  indeed  confined  himself  to  reasoning,  I  could  without 
ccmcem  have  left  it  to  your  readers  to  have  determined  whether 
or  not  my  objections  to  that  theory  were  satisfactorily  answered; 
but  by  the  charges  he  has  made  against  me^  I  am  obliged  for  my 
own  satisfaction  again  to  obtrude  myself  upon  you.  His  manner 
indeed  I  do  not  complain  of^  as  he  seems  to  think  it  natural  I 
Hhoald;  he  has  no  doubt  chosen  that  which  he  thinks  the  most 
efl^ofive  and  convincing ;  and  I  may,  therefore,  with  as  much 
•reason,  complain  of  his  differing  from-  me  on  any  other  subject  as 
On  the  propriety  of  that  manner. 

■I.'.  One  of  the  charges  to  which  I  allude  is  miMre  applicable  to  a 
moral  than  an  intellectual  deficiency  ;  and  consequently,  if  tme^ 
wo«ld  be  a  disgrace^  instead  of  a  imsfottime.    \\.S&  csaiotaHoast^ 


.  .i*' 
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inihe  following  extract  fi:oin«D.fa letter  in  ike*4^iiMdk.£Hc:ApaL 
p.  292.  **  Aocnracy,  it  seems  to  me,  ahonldibd  rigidly,  adbrara 
to  in  all  discussions.  An  author  should  nerer  be.  made  tsusqf 
what  he  has  not.  In  more  than  one  instance^  C.^has  j&otbemi 
over  delicate  in  this  respect.'' 

By  this  no  doubt  D.  means  to  insinuate,  that. I.  make.liiflB 
tuaruple  to  state  a  writer's  meaning  or  expi^ession-tolye  difficopt 
from  Uiat  which  I  believe  it  reaUy  is^--an, insinuation:  wUnoLI 
must  take  leave  to  assert  is  wholly  unfounded  and  nnjnurifiaUr 
To  state  that  a  writer  means  that  which  it  is  knowa.fae.  doesmt 
mean  is  as  direct  a  falsehood,  as  to  assert,  he.says,;that  which hs 
does  not  say ;  and  to  do  either,  would  be  so  oegradiag  t0;snf 
one  guilty  of  such  misconduct,  as  to  render  himjmworthy  of  tflf 
other  attention  than  such  as  might  be  necessary  for  his  expouns; 
whether  or  not  I  have  so  done  will  best  appear  from  an  exaoottMr 
tion  of  what  D.haa  offered  as  an  instance. 

**  At  present,"  says  D.  '^  I  shall  addnce  an  ftxemplft  wbisfc 
will  serve  as  a  specimen  of  the  rest;  and  lest  there,  ahoaldfas 
uny  mistake  or  difficulty  in  turning  to  Mr.  H.'s  opinion,  I  dnD 
place  right  against  it  one  or  two  quotations  from  his  first  paper. 

Quotations  from 


'*  C.'s  Observations  on  Mr. 
Herapath's  Theory,  Annah  for 
Dec.  1821,  p.  420." 

*^  But  whether  the  atoms  be 
elastic,  or  hard,  having  the  pro- 
perties of  elastic  bodies  which 
Mr.  Ilerapath  has  attributed  to 
them." 


^  Mr.  Herapath's  paper,  An-^ 
ffah  for  April,  1821,  p.  279." 

<<  Therefore  it  seemed  to  me 
that  the  ultimate  9totxm  eHg^ 
to  possess  two  properties  ts 
direct  contrariety,  nBidnesB  and 
elasticity." 


The  evident  meaning  of  the  extract  from  my  former  paper  is, 
that  Mr.  H.  has  attiibuted  to  hard  bodies  properties  which  do 
actually  belong  to  elastic  bodies.  Now  this  he  might  have-doM 
even  tliough  he  had  really  thought  the  properties  of  fflaatiiity 
and  hardness  to  be  in  direct  contrariety  to  each  other,  it  bsiflt 
sufficiently  clear  that  however  opposea  he  might  have  estsenM 
them  to  be,  it  is  still  possiUe  tnat  he  might  have  rrmniwwly 
attributed  to  the  one,  poperties  which  really  bekmgto  die  tA&tk 
But  whether  the  statement  that  he  did  so  be  cotvect  or  eno* 
iHKMia^  the  sentence  does  not  pretend  to  give  eidier  Mr.  &% 
expression^  or  his  meaning ;  and,  therefore,  eannot  iifnaihly 
have  misrepreaenled  the  one  or  the  other.  It  cawsot  lawiy-  ha 
made  to  amount  to  more  than  an  assertion,  tfaatsooie  of  de:fio*> 
parties  which  Mr.  H.  has  attributed  to  hsord  bodiea  in  myjmifh 
went  belong  to  elastic  bodies.  That  the  npinkin  riTpusiafl  m 
the  extract  is  realty  not  ill  finrnded,  will  appear  firomihe  fiiUesoDg 
tpolalioni : 

Jir«  Uerapalh  saya^  «<  If.  two  haid  and  eqwl  haUs 
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contact  with  equal  and  opposite  momenta,  they  will  separate 
after  the  stroke  with  the  same  velocity  with,  which  they  met/^-— 
(^niifl/5,  April,  1821,  p.  285.) 

.  Sir  Isaac  Newton. says,  '^  Bodies  which  are  either  absolutely 
hard,  or  so  soft  as  to  be  void  of  elasticity,  will  not  rebound  from 
coie  another.  Impenetrability  only  ma&es  them  stop.  If  two 
equal  bodies  meet  directly  in  vacuo,  they  will  by  the  laws  of 
motion  stop  where  they  meet  and  lose  all  their  motion,  and 
xemain  at  rest ;  unless  they  be  elastic  and  receive  new  motion 
from  their  spring." — (Newt.  Opera,  vol.  iv,  p.  258.) 

**  Non-elastic  bodies  on  their  shock  will  adhere  together,  and 
either  remain  at  rest,  or  else  move  together  as  one  mass  with  a 
common  velocity  ;  or  if  elastic,  they  will  separate  after  the  shock 
with  the  very  same  velocity  with  which  they  met  and  shocked/' 
— -(Hutton's  Math.  Diet.,  in  vecb.  Percussion,  p.  215.) 

These  propositions  from  such  men  as  Newton  and  Hutton  (and 

ilar  might  be  extracted  from  the  writings  of  Maclaurin,  Play- 
fidr,  and  other  philosophers  of  that  rank)  will,  I  hope,  justify  my 
opinion  that  Mr.  H.  did  attribute  to  hard  bodies  properties 
actually  belonging  to  elastic  bodies,.  It  is,  however,  quite  clear, 
that  no  one  could  honestly  believe  those  expressions  amounted 
to  '*  an  assertion  that  Mr.  H.  makes  hardness  and  elasticity  the 
same ; "  vet  so  D.  in  a  subsequent  part  of  his  paper  {Annals^ 
May,  p.  350)  ventures  untruly  to  call  it,  and  that  for  the  purpose 
of  making  it  appear,  contrary  to  the  fad,  that  I  had  asserted 
that  which  was  not  true. 

It  is,  however,  most  extraordinary  that  D.  in  the  very  moment 
or  his  attack  upon  another  for  a  supposed  misrepresentation  of 
the  meaning  of  Mr.  Herapath,  should,  with  all  the  formality 
with  which  he  has  introduced  the  quotation  from  his  paper^ 
misstate  his  expression.  There  is  in  fact  no  such  word  as 
'^ .elasticity"  in  the  sentence  which  D.  pretends  to  quote,  he 
haviog  substituted  that  word  for  the  wora  '^  softness.''  Nor,  I 
fear,  can  we  in  excess  of  candour  attribute  such  a  strange  pro- 
ceeding to  accident,  ot  oversight ;  since  he  has  by  his  attempt- 
ibg  io  a  note  to  excuse  it,  proved  that  he  did  it  wilfully.  It  is 
aot^  however,  easy  to  conceive,  what  sufficient  excuse  can 
he  made  for  intentionally  giving  as  a  quotation  from  another 
peper  that  which  D.  knew  at  the  time  was  not  so. 

.Nor  was  the  alteration  made  to  accommodate  the  sentence 
to  Mr.  H.'s  meaning ;  for  he  must  have  known  that  Mr.  H.  did 
npt  think  hardness  and  elasticity  to  be  *^  in  direct  cotUrariety^" 
for  in.  a  sentence  the  very  next  to  one  which  D.  has- quotea  on 
thi»  subject,.  Mr.  H.  calls  elasticity  "  altnost  the  very  opposite  of 
hfurdness  ; "  and  it  is  evident  that  what  he  thought  only  '^  almost 
the.  very  opposite,"  he  could  not  think  to  be  '*  in  direct  contra* 
rietv." 

]5.'s  knowledge  of  Mr.  Herapath!s  real-opinion  on  the  subject 
too  ia.|ffipved  by  bis  owa.note;  which. is  as  fbllc^ira  :  ''Mc^GU 
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has  written  softness,  bat  immediately  before  he  UlSa  ns'that 
elasticity  is  nothing  but  an  active  kind  of  softness ;  and  he  now, 
therefore,  uses  softness  instead  of  elasticity  merely  to  make  the 
contrast  the  stronger.''  By  what  means  D.  knows  that  Mr.  H. 
used  softness  instead  of  elasticity,  he  has  not  informed  us ;  bnt 
Mr.  H.  could  not  have  wanted,  nor  was  it  possible  for  him  to 
have  obtained  a  stronger  contrast  than  that  which  was  ''indi- 
rect contrariety;"  if,  therefore,  he  thought  "softness,"  a  stron^r 
contrast  than  "  elasticity,"  he  could  not  have  thought  elastici^ 
to  be  "  in  direct  contranety." 

In  stating  too  that  the  term  "  softness "  was  used  f6r  the 
purpose  of  making  the  contrast  stronger,  he  admits  that  Mr.  H. 
advisedly  used  the  one  word  instead  of  the  other ;  consequently 
it  is  evident  that  D.  with  full  knowledge  on  the  subject,  attribatei 
a  word  to  Mr.  H.  not  only  which  he  did  not  use,  but  which  he 
intentionally  avoided. 

Thus  D.  at  the  instant  of  censuring  one  person  for  a  pretended 
misrepresentation,  has,  in  order  to  give  the  charee  an  ^pear- 
ance  of  truth,  intentionally  misstated  tne  actual  words  of  another, 
making  him  say  not  only  what  he  did  not  intend,  but  what  he 
did  not  believe;  and  for  this  purpose  has  attributed  to  him  an 
expression  which  he  knew  was  on  consideration  rejected. 

if  D.  thus  misstates  the  expressions  and  meaning  of  Mr.H. 
I  could  hardly  indulge  an  expectation  of  being  differently  treated. 
I  was,  therefore,  little  surprised  subsequently  to  find  that  diere 
is  hardly  a  single  quotation  which  D.  pretended  to  make  from 
my  former  paper,  where  he  has  not  misstated  either  the  woidSi 
or  meaning,  or  both. 

The  first  proposition  of  any  importance  to  which  he  refers  is 
the  following :  "  In  innumerable  instances  (if  the  words  are  taken 
in  their  usual  sense),  true  conclusions  may  be  brought  out  ftom 
false  principles  by  correct  reasoning.  If,  for  instance,  the  errors 
on  each  side  should  exactly  compensate  each  other,  the  result 
will  be  correct,  though  the  foundation  be  erroneous."  D.  in 
quoting  these  sentences,  omits  some  words,  and  transposes 
others,  without  marking  the  alterations,  bnt  as  the  tone  and 
emphasis  of  the  sentences  are  changed,  rather  than  the  sense,  it 
is  not  of  material  consequence.  The  meaning  of  these  sentences 
it  would  seem  hardly  possible  to  mistake.  It  is  most  evident 
from  the  whole  paragraph,  that  it  is  the  false  principles,  and  the 
foundation  only,  to  which  errors  are  ascribed,  and  tne  reasoning 
is  supposed  in  all  cases  to  be  correct ;  and  it  is  surely  unneces- 
sary to  occupy  your  pages  in  proving  that  it  is  possible  to  reason 
correctly  from  erroneous  data.  D.  however,  in  order  to  raise  an 
apparent  contradiction,  has  assumed  that  I  meant  to  attribute 
errors  to  the  reasoning,  at  the  same  time  too  that  I  concluded 
the  reasoning  to  be  correct.  **  So  then,"  he  observes^  "  correct 
reasoning  must  contain  errors:  that  is,  I  apprehend  truth  Tskal 
be  error.    Of' course,  by  parity  of  argument,  ya/lie  rettsoning 
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must  contaia  no  errorsy  or  error  must  be  truth,  and  wrofig,.  right  J-^ 
Thus^  by  apprehending  one  piece  of  nonsense,  and  assuming 
^'  of  course  another,  he  triumphantly  concludes  that  there  are 
absurdities  in  the  propositions,  of  which  they  do  not  in. fact 
cootain  the  sUghtest  trace.  The  intelligence  and  fairness  of 
Bucb  observations  are  just  equal. 
-  His  next  criticism  is  found  in  the  following  extract :  '^  Allud- 
ing to  the  loss  and  developement  of  heat  in  the  changes  of  states, 
G.  objects  to  Mr.  H.'s  theory  of  heat  by  motion^  because  heat 
may  for  a  time  become  imperceptible,  and  again  be  developed 
without  being  destroyed.  '  If,  therefore,'  says  C.  '  heat  and 
motion  be  identical,  motion  cannot  be  destroyed,  which  the 
exiperience  of  every  day  tells  us  is  untrue.'  Here  C.  would 
plainly  charge  Mr.  H.'s  theory  as  being  incompetent  to  explain, 
nay,  as  being  repugnant  to  the  phaenomena  of  latent  heat.  Now 
observe  '  Mr.  H.'8  Theory  of  the  Changes  of  State  and  the 
Concomitant  Phaenomena,'  in  which  the  subject  C.  alludes  to  is 
copiously  explained,  was  published  in  the  Annals  for  October ; 

C.  in  his  *  Observations,'  dated  nearly  a  fortnight  afterwards, 
tells  us  he  had  seen  this  verv  number  of  the  Annab,  and  of 
course  this  very  explanation,  for  the  want  of  which  he  gravely 
tells  the  world  Mr.  H.'s  theory  is  defectiye."  However  unjusti- 
fiable it  may  have  been  in  D.  to  misquote  the  expressions  of  Mr. 
Herapath,  yet  as  it  was  for  the  purpose  of  supporting  his  theory, 
the  injury  was  not  to  Mr,  H.  but  to  D.'s  own  character.  But  m 
the  foregoing  paragraph,  D.  not  only  states  that  I  made  asser- 
tions and  charges  which  I  never  did  make,  but  even  hy  inyerted 
commas,  as  though  they  were  literal  extracts,  ascnbes  to  me 
expressions  which  I  never  used,  and  a  meaning  which  I  never 
intended ;  and  that  for  the  express  purpose  of  raising  the  impu- 
tation that  I  had  stated  what  was  unsupported  by  fact.  It  is  not 
true  that  I  objected  to  Mr.  H.'s  theory  of  heat  by  motion, 
''because  heat  may  for  a  time  become  imperceptible,  and  again 
be  developed  without  being  destroyed."  I  did  not  charge  Mr. 
H/s  theory  '^  as  being  incompetent  to  explain,"  or  "  as  being 
repugnant  to  the  phaenomena  of  latent  heat."  I  did  not  object, 
nor  in  any  way  allude,  to  that  part  of  Mr.  H.'s  theory,  however 
erroneous  I  may  have  thought  it ;  consequently,  1  never  did 
*^  tell  the  world  that  his  theory  was  defective,"  for  want  of  any 
explanation  in  relation  to  it.    Every  one  of  those  assertions  (u 

D.  both  in  substance  and  effect,  ar^  utterly  untrue.  This  will  be 
clearly  proved  by  the  paragraph  itself,  to  which  he  refers.  It  i^ 
the  following  :  ''  Experiment  has  clearly  shown  that  caloric,  ot 
the  immediate  cause  of  heat,  whatever  it  may  be  called,  cannot 
be  destroyed.  However,  under  particular  circumstances,  it  may 
become  for  a  time  imperceptible,  it  can  be  again  developed^  aha 
so  be  shown  to  have  continued,  its  existence ;  if,  therefore,  bea,t 
and  motion  be  identical,  motion  cannot  be  destroyed.  T^is,  I 
apprehend,  the  experience  of  evjery  day,.in  additioaio  n^Lth^marr 


tical  arguaent,  tells  ub  is  aatni^.  Weall  •eveiy-day''«eeaiofioi 
ffiBnerated  and  desti*Qy.ed.  Nor  can  this  objection  he  answand 
^.  a  aupposed  difference  in  the  nature  of  the  motiony  as  m 
cannot  even  conceive  of  any.  difference  in  motions,  except  Alnt 
which  ia  made  by  their  quantity  and  direction^" 

The  reasoning  contained  in  these  observatioiis,  inteaded:lD 
Affw  that  the  indestructibility  of  caloric  is  a  strong  jargumefit  to 
ncoverit  cannot  be  merely  motion,  whether  well  founded -or :uoii 
$bJU»  dear  to  need  any  further  explanation;  D»  ha«,jiet 
attempted  to  answer  it,  but^  as  I  have  shown,  he  has resoitedto 
aimethod  of  evading  its  foice,  which  intelUgence  and  iotegutif 
would  hare. alike  disdained. 

The  next  subject  of  D/s  reply  is  an  objection  to  the  '^  gaseev 
body  of  -very  great  tenuity,"  which  Mr.  H.  supposes  ^*  fills. all 

SeK:e/'  The  observations  are  not  worthy  of  notice  except  u 
brdtng  another  instance  of  the  kind  of  misrepresentation  of 
meaning  to  which  D.  has  resorted*  The  following  i«  the  seiH 
tenoe  to  which  D.'s  observations  were  applied:  ''The -oid^ 
properianswer  to  such  a  supposition  is,  *  Show  this  fluidto  me; 
prove  its  existence  by  some  other  evidence  than  its  being  neoes* 
atry  to  support  your  theory,  for  that  argument  can  have. little 
weight  which  founds  the  truth  of  a  theory  upon  a  supposed  fluid) 
Ae  existence  of  which  fluid  itself  rests  only  upon  the  tnilii'Of 
iiie  theory.' '' 

To  this,  D.  replies :  "  But  the  oddity  of  this  request  ii^ 
'  Show  me  this  fluid.'  Surely  G«  does  not  wish  Mr.  H,  to  make 
this  fluid  visible.  He  does  .not  wish,  does  he^  Mr.  H.  to  catch 
and  bring  to  him  a  nameless  being,  a  few  particles  of  afluid,  &c." 
Liihould  think  D.  would  not  wish  bis  intelligence  should  be  estk 
mated  so  low^  as  to  have  it  supposed  he  was  incapable  of  ^pev* 
OBiving  that  I  did  not  mean  by  the  term  ''  Show,''  to  express  a 
insh.  to  have  the  fluid  rendered  visible;  but  he  must  choose 
betweensuehan  estimation  of  bis  intellect- and  the  estimation^ 
hsB-fitiroess,  which  would  arise  from  the  supposition  tlu^  his 
daservations  were  only  applicable  to  a  meaning  which  lie  knew 
Iilid  not  intend. 

ID.  proceeds  to  observe,  '^  G.  speaks  of  Sir  Isaac  Newton^  and 
msinuates  to  the  world  that  Mr.  H.  is  trying  to  overturn  hisi. 
EjBcept  in  the  absolute  equality  of  reciprocal  attraction  in  the 
planets,  wliich.  Newton  deduced  merely  from  analogy,  and  of 
whioh  no  proof  whatever  can  be  furnished,  there  is  no  one  phflB- 
nomenon  m  which  Mr.  Merapath  does  not  perfectly  ag^ree- wiiii 
Newton.'' 

IX  wonldnot  hav«  much  reason  to  boast  of  Mr.  HL'smodeab^^ 
iftitwere  true,  that  he  did  only  differ,  frooi  Sir  Isaac  NewtOA  iB 
hia^  opinions  relating,  to  :the  mutual  attractions  of  the  heavAofy 
faodie«t;jom  those  opinions  are  established  I4^ew4Qa!a  oohkat 
fiuas^;  nor  will they^  attove  all  otberay.ever  cease  tabeaaboQOHr 
tofibejakge  andnation  in  which^e  li^red. .  XhAi«yideaciaitt6diair 
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truth  iw  ttot'iineMly  analogy ;  th«y  are  atill  more  Btpongly:  cmh 
flcaiiad' 1^  the  aoundeet  mathematical  demonstratiansy  am  tii«f 
aUett  onsefvatioiia  of  astronomy.  But  the  assertioa  poesesseK 
M  -Httia  tnitb  as  modesty.  I  nave  already  gmn-  one  rastanoe 
in.  which  Mr.  Herapath  directly  opposes  Newton,  where 
^ore  k  no  rektion  to  the  reciprocal  attraction  of  the  planets; 
Mdas  it  respects  the  laws  of  the  collision  of  havd  bodies,  itis-a 
disagreement  on  the  yery  basis  of  Mr.  H/s  theory.  And  is 
addition,  in  the  same  paper  fitnn  MAiich  JD.'s  extracts  are  taken, 
and  to  which  almost  tne  whole  of  his  observations  relate,  Mr. 
B.  does  himself  refer  in  terms  to  Newton's  Gor.  5,  of  the  third 
law  of  motion,  and  there  expressly  attemotsto  controvert  it,  and 
to  prove  that  it  is  not  true  in  cases  of  the  collision  of  unequal 
hard  bodies. — {Annaky  April,  182.1,  p.  .2.) 

"  But/'  says  D.  ''since  C.  opposes  Newton  to  Mr.  H.  I  beg 
to  adL  him  on  what  grounds  he  does  it  ?  Is  it  on  the  doctrine  of 
heair?  ''  And  he  then  continnes  for  the  purpose  of  declamation, 
pretending  to  believe  that  I  opposed. Mr.  H^  to  Newton  upon 
tfaat.gretmd,  although  in  the  only  two  sentences  in  my  paper- ia 
which  New^n's  name  is  mentioned,  the:subjeot  of  opposition  is 
eaipvesftly  mentioned  to  be  ''  the  doctrinal  of  Newton  in  relation 
to  the  ^^oUision  of  hard  bodies/^  and  for  the  fiict  of  that  opposi^- 
tion,  .1  have  Mr.  H.'s  own  authority. 

D.  after  such  introductory  observations,  proceeds  ''to  examine 
the  obfeotions  to  the  theory  of  heat  by  motion,''  nor  will  the 
examiimtion  disappoint  the  promiseof  such  an  introduction. 

The  first  objection  which  he  attempts  to  answer,  is,  where  it 
is  shown  that  consequences  necessarily  arising  from  the  theofy 
itta  contradicted  by  experiment ;  whence  it  ia  concluded  that 
the  theory  itself  cannot  be  correct.  It  wtU  not  be  necessary  to 
go  -through  the  reasoning  to  understand  the  kind  of  answer 
which  is  given  to  it.  It  was  said  by  me  in  the  course  of  the 
argument,  "  if  one  atom  a,  of  the  body  A,  having  a  greater  velo- 
city tban  bf  of  the  body  B,  overtake  tiie  slower  atoms,  the  atom 
a  will  losesome  of  its  velocity,  which  will  be  communicated  to 
the  .atom  by  and  thence  among  the  other  atoms  of  the  body  B. 
The  oonmunication  of  motion  from  the  atoms  of  A  to  the  atoms 
of  B*  will  not  be  compensated.;  for  the  atoms  of  B  having  less 
valocity  than  the  atoms  of  A,  will  never  overtake  them.  The 
laotion^f  the  atoms  of  B,  therefore,  will  be  increased*  So  that 
if  one  body  A  have  atoms  of  a^  less  magnitude  than  a  body  B 
witik  which  it  is  in  contact,  but  with  a  velocity  inversely  greater 
(that  is,  according  to  Mr,  H.  the  bodies  A  and  B  being  of  tiMT 
aameitarapecatures),  the  momentum  of  the  atoms  (that  is,  the 
temperature  of  the  body  B)  shall  continually  inciaase."  D* 
htfribg  exiiacted  the  greater  part  of  this  proposition-,  saya^ 
'^  What  becomes  of  tiie  temperature  of  A  ?  I  do  not  know ;  C; 
Imm  oat.  told  a]s;;but^I  suppose' as  the  iempenitore  of  Bshail 
coiiiiannlly^iiM»ease^^thatorAincgraasflStoOi,"  Umnat\^%T«iGwni» 
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bered  id  examining  the  traih  of  this  olMenratloiii  that  M^.  H.^s 
theory,  npon  which  this  armament  is  fbanded/  and'th'etHAh  df 
which  for  the  purpose  of  deducing  the  fconseaoences  is  ttssuilied^ 
considers  themotioQ  of  the  atoms  and'the  neat'oftilie'bcMy'tli^ 
be  the  same  thinj?.  And  then  notwithstanding  it  is  ts^iimtf 
stated  that  part  of  the  motion  of  the  atoms  of  the  body  A>'lhat 
isy  part  of  the  heat  of  the  body  A,  is  communicated  to  tbe'ittoitti 
of  the  body  B,  without  any  compensation,  he'  ventures  te  iuMrt 
that  I  have  not  told  him  what  becomes  of  the  temperature^  Ck^ 
body  A,  but  that  he  supposes  it  increases.  He  tnen  pitxised^:  t 
^' Hence  we  have  another  source  of  heat  we  did  not  know  of  k 
before.  It  is  only  to  put  two  bodieit  in  contact  with  unecniil  p 
particles^  and  we  shall  nave  heat  generated  without  the  aiaof 
friction  or  percussion  ;  and  without  chemical,  galvanic,  or  elec- 
tric action.    AU  this  results  by  C.'s  mathematics/'  8cc. 

Here  D.  first  states  that  I  have  not  told  him  what  becomes  of  |k 
the  temperature  of  A,  which,  to  say  the  least,  is  a  mere  equivo- 
cation ;  as  I  have  told  him  what  becomes  of  the  heat  of  A, 
according  to  the  theory  which  D.  supports,  and  upon  -wUcb  die 
argument  is  founded ;  he  then  supposes  that  the  temperatveof 
A  increases,  without  ofierin^  the  slightest  pretence  for  'sueht 
supposition,  and  immediately  positively  asserts  that  the  absaid 
consequences  to  which  that  supposition  would  lead  *'  restilt  by 
my  mathematics.''  I  fear  it  is  impossible  to  attribute  with  any 
reasonable  probability  such  misrepresentations  only  toa  wiuitoi 
capacity  to  understand  the  meaning  of  propositions  so  clear  and 
intelligible;  nor  would  a  theory  be  worth  the  trouble  of  an 'exa- 
mination, which  rested  on  the  arguments  of  an  intellect  capable 
of  such  mistakes.  Some  of  the  misstatements  indeed-  are 
founded  upon  mere  invention;  and,  therefore,  could  not  have 
arisen  from  misapprehension ;  and  what  then  must  be  thought 
of  a  writer  capable  of  such  perversion  of  truth,  or  of  a  theory 
reouiring  such  support. 

The  arguments  I  formerly  used  to  show  that  the  consequences 
fairly  deducible  from  Mr.  H.'s  propositions  in  relation  to  the 
nature  of  heat  and  temperature,  are  inconsistent  with  facts,  and, 
therefore,  incorrect,  were  necessarily  founded  on  the  proposi- 
tions in  the  form  and  "words  of  Mr.  ri.  himself;  what  modifica- 
tions he  might  afterwards  choose  to  make  in  them,  it  ^hui  of 
course  impossible  I  should  foresee.  They  were  mere  inventionB, 
and  the  same  rules  of  philosophical  amiment^  (if  there  be  any 
such)  which  authorised  the  exercise  ofthe  imagination  at  first, 
will  equally  justify  his  inventing  new  qualities  to  answer  objec- 
tions founded  upon  his  former  statements.  But  unless  D.  be 
Mr.  Herapath  himself,  I  do  not  see  upon  what  grounds  he  can 
assume  the  same  right.  At  all  events  ne  cannot  justify  making 
xiew  contradictory  propositions,  yet  such  are  assumed  in  D's 
reply.  For  instance,  having  assumed  for  argument  sake,  Mr. 
H/s  statements  "  that  heat  arises  from  an  intestine  molfOft  of 
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ihe  atoms,  or  porticlefty  and  is  proportional  to  their  individual 
momentum ; "  and  that  the  temperature  of  bodies  is  equal  when 
the  velocities  of  the  particle  are  inversely  proportional  to  their 
nagnitude ;  I  concluded  that  '<  the  gieater  atoms  having  lesit 
i^city  than  the  smaller  will  never  overtake  them/'    Upon  this 
Il«  observes :  ^*  That  is  not  universally  the  case.  In  consequence 
cf.the  mutual  action  of  the  particles,  they  move  both  in  their 
goings  and  retumings  swifter  at  some  parts  of  their  paths  than 
at  owers.    Generally  speaking,  in  the  exterior  particles,  which 
sre  those  of  the  two  bodies  that  come  in  contact,  their  velocities 
are  the  swiftest  immediately  before  and  after  the  collision ;  and 
^e  slowest  immediately  ureceding  and  following  the  exterior 
extremity  of  their  path.    Hence,  therefore,  the  greater  particles 
may  often  move  much  swifter  than  the  less ;  and,  consequently, 
may  frequently  overtake  and  strike  them.''    Thus  it  is  assumed, 
that  the  particles  have  paths,  to  which  there  are  extremities  or 
limits,  at  which  they  return,  and  near  to  which  they  move  so 
much  slower  than  at  other  parts  of  their  paths,  that  the  respective 
velojcities  of  the  particles  at  the  time  of  their  coUision,  may  be 
directly  the  opposite  of  that  of  the  mean  motion  of  the  bodies  to 
■which  they  belong.    But  in  the  preceding  page,  in  relation  to 
the'  very  same  particles  of  the  same  bodies,  ne  says,  **  nor  can 
it "  (the  particles)  ''  return  to  its  own  body,  because  the  coUision 
i^d  not  give  it  an  inward,  but  merely  diminished  its  outward 
motion.".   Now  this  assumption  that  the  particle  will  not  return 
to  its  own  body  after  the  first  collision,  till  it  comes  into  collision 
withi  and  receives  an  inward  motion  from,  another  particle  of  the 
second  body,  is  directly  contrary  to  the  other  supposition  that 
the  particles  have  limit^  paths,  at  the  extremities  of  which  they 
retimi  of  themselves. 

-  He  proceeds,  **  Now  the  outward  particle  which"  (the  particle 
of  the  Dody  A)  ''  next  strikes,  must  evidently  meet  it  with  the 
mean  motion  B  b  of  the  particles  to  which  it  belongs."  But  his 
'  other  assumption  is,  that  the  exterior  particle  of  bodies  near  the 
extremities  of  their  paths  (and  there  alone  solid  bodies  could 
come  into  contact  if  they  had  the  supposed  motions)  **  generally 
speaking,"  move  slower  than  the  mean  motion  of  the  body.  Nor 
am  he  with  propriety  found  the  supposed  mean  motion  upon  any 
contemplation  of  mine.  I  have  not  supposed  any  such  second 
collision  at  all;  nor  is  it  probable  (if  it  be  reasonable  to  use  such 
a  term, in  relation  to  such  a  theory)  that  upon  the  supposed  facts 
there  would  be  a  second  collision. 

However  contradictory  each  of  these  suppositions  is  to  the 

other,  it  is  equally  opposed  to  facts.    For  if  it  were  true  that  the 

exterior  paitides^'  which  are  those  of  the  two  bodies  which 

.  aome  in  contact,"  had,  generally  speaking,  a  slower  motion  at 

ttke  extremity  of  their  paths,  the  communication  of  motion  (that 

F  ifl^(a9(Dordinff.to  Mr.  IL's  theorvi  the  communication  of  temi^r<^ 

jitore)  from  body  to  body,  would  not  depend  «o  mu^xK^mL^^ 
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actual  temperatures  of  bodies  in  contact,  a8iiipo»tfae::iMfftititf 
tbe  paths  of  the  particles  where  the  collision  took  place.  .  Aoeoi^ 
ing  to  the  well-known  facts,  however,  the  eommunicaiixm  of 
temperature  depends  simply  upon  the  real  temperatures ' of  jtfe 
bodies  in  contact.  On  the  other  hand,  if  it  were  true  that/Ae 
particles  of  bodies  had  such  a  motion  as  D.  supposes-,  andmonU 
not  return  till  they  received  an  inward  motion  tromiCoIlMioniwith 
other  particles  in  vacuo,  where  they  could  receive  Qo^noh  inmud 
motion,  the  particles  would  altogether  fly  off  and^be  duMtpstsdi; 
which  is  no  less  contrary  to,  fact 

The  remainder  of  D.'s  reasoning  on  this  subject  tests  upon  the 
truth  of  Mr.  H.'s  theory  of  the  laws  of  cc^ision  of  hard  bodies; 
and  1  shall  now  proceed  to  examine  the  answer  D.  has  attempted 
to  give  to  my  former  arguments  upon  that  part  of  the  8ub}eat« 

D.  commences  his  observations  in  the  Annah  for  May  kilv 
D.  357,  by  attempting  to  show  that  absurd  consequences  ^wooU  I 
follow,  according  to  the  usually  admitted  theory  of  collisiontof 
bodies,  from  propositions  which  I  have  made,  or  admitted fto  be 
true  ;  the  reasoning  in  this  instance  will  be  found  to  be  aa  neaily 
as  the  different  kind  of  argument  will  admit,  of  the  same  natue 
as  that  upon  which  I  have  already  observed.  Before,  he  mi^* 
stated  the  obvious  meaning  and  expressions ;  here  lie  will  be 
found  to  have  misstated  the  no  less  obvious  consequences* 

D.  states,  '^  He  allows  that  bodies  act  with  a  force  eqoal  'to 
their  momentum,  and,  therefore,  as  one  consequence,  toat  the 
force  with  which  a  hard  fixed  plane,  and  a  hard  ball  moving  per- 
pendicularly upon  it,  come  in  contact,  is  e<]^ual  to  the  momentmn 
of  the  ball.  Again  C.  grants  that  "the  mtensity  of  the.foice 
with  which  two  nard  bdls  moving  in  opposite  directions!  oome 
in  contact  is  equal  to  the  sum  of  their  momenta."  .  Admitting, 
therefore,  that  the  three  momenta  in  these  two  cases  are  respect* 
ively  equal,  it  is  evident  by  what  C.  himself  allows  to  be  tine, 
'^  that  the  intensity  of  the  collision  in  the  latter  case  is  double 
the  former."  ^*  It  is  on  all  hands  allowed,  I  beheve,  in  the  case 
of  perfectly  hard  bodies,  that  the  changes  of  motionhaveatleast 
the  same  ratio  as  these  intensities.  For  instance,  if  a  certun 
intensity  of  stroke  produce  a  certain  change  of  motion,  double^ 
treble,  8cc.  that  intensity  will  generate  a  double,  treble^  8co* 
change  of  motion."  Most  obviously  the  consequences  of  :this 
reasoning  is,  that  as  the  intensity  of  the  collision  in  the  oaee  of 
the  two  balls  coming  in  contact  is  double  the  intensity  of  the  cot 
lision  in  the  case  of  the  one  ball  striking  perpendicularly  9^^^ 
the  hard  fixed  plane,  the  change  of  motion  is  also  double.  Con- 
sequently, if  when  the  one  ball  strikes  perpendicularly  upon  the 
plane,  the  motion  of  the  one  ball  is  destroyed;  when  the  twotbalh 
come  into  contact,  double  that  motion,  or  the  motion  of  die  two 
balls,  is  destroyed.  Instead  of  these  consequences  which  are;  so 
direct  and  conclusive,  and  which  accord  vnth  what^waa  stated 
ininy  former  peLpeVf  JQ,.proceadB ;  ^^  ThflxafonB^tnthe^aaetofidtt 
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lAid  body  and  plane,  the  change  of  motion  in  the  body,  is  the 
half  of  what  C.  admits  to  that  in  either  of  the  two  moveable 
bodies."  I  certainly  never  did  admit,  nor  is  it  even*  plausildy 
deduoiblefrom  any  thing  which  I  have  stated  or  admitted,  thai 
die  change  of  motion  in  the  one  body  is  the  half  of  that  in  either 
one  of  the  two  bodies ;  but,  on  the  contrary,  I  have  stated,  and, 
ithinky  proved,  that  the  change  of  motion  in  the  one  body  is  the 
lialfof  the  change  of  motion  in  the  two  bodies.  But  D.  conti* 
Biies>  '^  Consequently  if,  as  C.  asserts,  each  of  the  two  bodies 
just  lose  the  whole  of  its  motion  by  the  stroke,  the  body  strikiog 
on  the  plane  will  lose  only  half  its  motion ;  and,  therefore,  after 
the  stroke,  it  will  proceed  right  through  thejixed  imperviabk 
plane^  with  the  other  half  motion  that  remains  to  it ! "  Such 
eonsequences  and  observations  are  quite  worthy  of  D.'s  previous 
mode  of  argument. 

■But  how  the  proposition,  that  the  change  of  motion  has  the 
same  ratio  as  the  intensity  of  collision,  **  precisely  coincides 
with  Mr.  Herapath's  "  reasoning,  D.  has  not  explained.  Mr.  H. 
says,  **i(  a  hard  spherical  body  impinge  perpendicularly  upon  a 
bard  fixed  plane,  the  body  win  after  the  stroke  remain  at  rest 
upon  the  plane.''  {Annals,  April,  1821,  p.  284.)  And  he  also 
says  :  *^  But  if  two  hard  and  equal  balls  come  ia  contact  with 
equal  and  opposite  momenta,  they  will  separate  after  the  stroke 
with  tbe  same  velocity  with  which  they  met."  {Annals,  April, 
1821,  p.  285.)  In  the  first  case,  the  whole  motion  is  said  to  be 
destroyed ;  but  in  the  second,  when  the  intensity  of  the  contact 
is  double,  and  consequently  when  the  change  of  motion  ought 
to  be  also  double,  there  is  no  change  at  all,  eitiier  in  the.quan* 
tity  or  direction  of  the  motion.  There  is  a  change  in  the  airec- 
tion  of  the  balls,  equal  altogether  to  four  times  me  effect  of  the 
one  ball  being  stopped  by  the  plane,  but  just  as  much  motion 
continues  in  each  direction  as  there  was  before  the  contact. 

The  next  extract  from  D.'s  reply,  on  which  it  will  be  neces- 
sary to  observe,  is  the  following :  C.  says,  **  that  the  intensity 
ef  the  stroke  between  two  bodies  moving  towards  opposite' parts  ts 
equal  to  the  sum  of  their  momenta:  ^*  and,  therefore,  when  one  of 
them  is  at  rest  before  the  stroke,  the  intensity  must  be  equal  to 
the  momentum  of  the  other."  The  words  in  italics,  D.  has 
placed  within  inverted  commas,  so  marking  it  as  if  an  extract 
nrom  my  former  paper ;  yet  there  is  no  such  sentence  there,  nor 
did  I  «ver  say  any  thing  fairly  capable  of  such  a  meauing. 


force  is  equal  to  the  sum  of  the  momenta  with  which  both  balls 
come  in  contact ;"  and  it  is  a  statement,  of  the  truth  of  which 
there  iOan  be  no  doubt ;  but  from  that  there  is  no  rational  pre- 
tence to  conolude-as  a  consequence,  that  ''  when  one*  of  them  is 
at  rest  before  the  stpok^ ,  the  intensity  must  be  equal  to  the 
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momentum  of  the  other."    The  body  which  is  at  rest  before  tfae 
stroke^  yields  to  the  force  (of  course  not  among  its  parts  bst 
altogether),  and  consequently  does  not  receive  the  whole  iates- 
sity.    It  is  evident  that  the  intensity  of  the  stroke,  according  ta 
the  sense  in  which  D.  and  Mr.  H.  use  the  term,  must  dependiMit 
only  upon  the  momentum  of  the  striking  body,  but  the  resist- 
ance of  the  body  which  receives  the  blow.  When  the  resistaiMX 
is  equal  to  the  whole  force  of  the  striking  body,  there  the  bo^ 
struck  receives  the  whole  momentum ;  but  in  proportion  as  tbe 
resistance  is  less,  the  motion  received  by  the  resisting  bodyii 
also  less.    The  general  proposition,  however,  which  D.  atbi- 
butes  to  me,  I  never  laid  down,  and  his  statement  that  I  did  so 
is  absolutely  false.    Having,  however,  ascribed  to  me  an  asstt- 
tion  which  I  never  made,  he  derives  from  it  a  consequeoce 
equally  unsupported  by  fact.    "  But  C.  tells  us,"  D.  says,  "  iha 
one  body  after  the  stroke  remains  at  rest  on  the  plane ;  therefiwe, 
the  other  body  striking  the  quiescent  one  likewise  remains  at 
rest  after  the  stroke."     When  the  moving  body  strikes  the  hard 
fixed  plane,  the  resistance  is  equal  to  the  momentum  of  the  mov- 
ing body ;  but  the  resistance  of  the  (]^uiescent  body  is  not  equl 
to  that  momentum ;  and  it  cannot  rationally  be  contended,  tnst 
because  when  the  resistance  is  equal  to  the  momentum,  the  body 
remains  at  rest  after  the  stroke  ;  therefore,  when  the  resistance 
is  less  than  the  momentum,  the  body  also  remains  at  rest.    Yet 
D.  not  only  assumes  that  it  is  so,  but  insinuates  that  it  is  a  con- 
clusion of  mine ;  although  my  former  paper  contains  nothing 
from  which  any  such  inference  can  fairly  be  drawn;  and  he 
knows  that  I  have  endeavoured  to  support  the  laws  of  collision 
of  bodies  which  have  been  laid  down  by  former  mathematiciaDS, 
by  which  the  consequences  are  totally  different.    That  D.  was 
aware  of  this  is  evident  from  what  follows  in  his  paper.    **  Now/^ 
says  D.  in  the  sentences  immediately  succeeding  that  which  I 
have  just  quoted,  "  though  this  agrees  with  Mr.  H.'s  theory,  it 
is  decidedly  at  variance  with  the  old.    The  old  theoiy  makes  the 
two  bodies  after  the  stroke  to  go  on  together,  and.  hence  the 
collision  deprives  the  striking  body  of  only  part,  not  of  the  whole, 
of  its  motion.     C.  has  consequently  embraced  views  in  direct 
opposition  to  the  theory  he  means  to  advocate."     It  is  certainty 
extraordinary  that  any  writer  should  venture  to  make  such  wiUhl 
misstatements.    I  can  only  expose  them.    I  cannot  descend  to 
apply  to  them  the  only  names  which  would  be  their  appropriate 
designation.    I  must  leave  them  to  that  disgust  which  eveiy 
honourable  mind  must  feel  on  perceiving  them. 

I  must,  however,  consider  the  lengtn  to  which  I  am  led  by 

exposing  these  misstatements  one  by  one,  and  I  shall  pass  on  to 

that  which  D.  would  call  demonstration,  having  put  the  supposed 

reasoning  in  the  form  of  mathematical  propositions. 

'^  If  two  perfectly  hard  and  equal  Dalfs  at  rest  be  similarly 
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Mhick  by  two  other  perfectly  hard  balls  moving  with  equal 
momenta,  the  inteucfities  of  the  strokes  are  equal/*  (Prop.  A. 
A:hnals;  Muy  1822,  p.  260).  The  only  material  part  of  the  rea- 
iftbtfihg  by  V^hich  this  proposition  is  attempted  to  be  supported  is 
Wie  following :  "  All  the  bodies  being  absolutely  hard,  the 
ribrokes  are  mere  impulses  which  arebegun  and  finished  with  the 
Vety  commehceriaent  of  the  contacts,  and  are,  therefore,  equally 
iiiiiairt  with  respect  to  duration  under  every  velocity.  Hence  the 
•l^ocitiies  of  the  moving  bodies  have  no  effect  on  the  intensities 
jHf \tbe  strokes."  Mr.  H.  has  stated  in  the  Annak  for  April, 
•1821,  p.  284,  '*  that  all  the  strokes  between  perfectly  hard 
b6dies  nave  no  duration,  and  are  thence  equally  smart."  If  this 
bef  true,  as  it  undoubtedly  is,  the  strokes  are  equally  smart  with 
respect  to  duration  under  every  momentum,  and  consequently  it 
Eday,  with  just  as  much  reason,  be  concluded,  that  the  momenta 
of  moving  bodies  have  no  effect  on  the  intensities  of  the 
strokes. 

'^^  But  if  the  two  similar  hard  balls  which  are  supposed  to  be 
Btrack,  instead  of  being  quiescent,  were  moving  with  equal  velo- 
cities, then  Mr.  H.  himself  does  in  a  proposition  whicn  D.  has 
^bpted  {Annals y  April,  1822,  p.  294),  in  effect  clearly  admit, 
"fiia^  notwithstanding  the  strokes  would  be  equally  smart  with 
T^spect  to  duration,  yet  the  velocities  of  the  striking  bodies 
would  have  an  effect  upon  the  intensities  of  the  strokes.  "  If," 
say  they,  *'  a  hard  body  overtake  and  strike  another  hard  body 
moving  with  less  velocity  in  the  same  right  line,  the  first  body 
'Will  after  the  stroke  continue  its  course  with  the  same  velocity 
wfhich  the  other  body  had  before,  and  the  second  body  will 
acquire  from  the  stroke  a  momentum  equal  to  the  difference  of 
the  velocities  of  the  bodies  drawn  into  the  mass  of  the  first 
body."  According  to  this  proposition,  if  a  hard  body  A,  witha 
matss  as  4,  and  a  velocity  as  6,  that  is,  with  a  momentum  as  24, 
<)vertake  another  hard  body  B,  with  a  mass  as  5,  and  a  velocity 

as  3,  B  will  acquire  a  momentum  by  the  stroke  =6— 3  x 4= 12. 
But  if  the  body  B  moving  with  the  like  velocity  be  overtaken  by 
anothfer  body,  C,  having  the  same  momentum  as  A,  but  having 
its  mass  as  2,  and  its  velocity  as  12,  the  momentum  gained  by  B 

win  be  l2— 3  x  2fi=:  18.  In  D.'s  proposition,  the  bodies  which 
receive  the  stroke  are  supposed  to  be  quiescent,  and  in  that  of 
Mr.  H.  they  are  supposed  to  be  moving ;  that  difference,  how-^ 
ever,  cannot  affect  the  argument  of  D,  which  is  founded  solely 
upon  the  fact  that  the  strokes  are  equally  smart  with  respect  to 
duration,  and  this  is  alike  in  both  cases.  I  do  not,  however, 
allow  that  Mr.  H.'s  proposition  is  correct,  further  than  as  it 
admits  that  the  difference  in  the  velocities  of  bodies  having  equal 
momenta  has  an  effect  in  the  collision  of  hard  bodies ;  but  it 
servies  to  show  the  inconsistencies  in  the  theory  itsdf^  ^wd'-s^xsj 
New  Series,  vol.  iv.  p 
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<  wely  indeed  it^  ja,,  that  thei-e  axe  jM>t  .0iic^,^oi))44fu^ 
theory  .iyntcii  18  itself  inconsistent  withtniu,.., .   y.j,  ^  li.^iiTia^-^ 
■"  Th?i^  the  djifferenqe  of  tbe.v^ocitieiv  .pf.h^rd.i^f^ 
equal  qiompnta  has  an  effect  in  their  coUi^oaT^j^]^i^^,oi|ve(peAt 
bodies,  \vill  readily  appear  upon  e;;Lainiaatipn.   .  l£a  jj^ariid^pn^jr^ 
■body  A-^  strike  a  haitl  quiescent  body  B,  in  tlie  li^.M  ojf,d^i£M- 
tres  of  gravity,  the  quiescent  body,  yields  to  tbp  sU^eiji.iuiyafW 
it  must  dp  lessening  A's  motion,  and  increasing,  its^pwu^^jjuql^t 
shall  have  acquired  a  velocity  equal  to  that.  of.  A*.  .Wj^j^iB 
'moves  with  a  velocity  equal  to  thatof  A,  itis  evideoi^  tkiat^lj^ 
,  cease  tp  act  upon  it*    This  effect  in  hard  iK>dieg  is  pro^jaf^ 
instantaneously.      These  things,  being  premisedj  apfl-tb^Ii 
too  self-evident  to  require  furlner  illustration^  the  e^Eects/jC^'j 
difference  in  the  velocities  may  be  easily  made  evideipi.-b^.^,  , 
bers.    Thus  if  a  hard  body  A  naying  a  mass  as  8,  aiid  a  T.eU^ljif 
SB  6,  and  consequently  a  momentum  as  48,  strike  ia  tbe.luie  w 
their  centres  of  gravity  a  hard  quiescent  body  B,  having jdljip>i 
mass  as  8,  B  wiU  not  have  acquired  a  velocity  eqaal(;jtp  tlwjjH 
A  until  A  has  communicated  to  it  motion  as  24;.wii€aA  .^VIlJ^ 
.and  B  will  have  a  velocity  as  3.    But  if  another  body.  C,  jhaqw 
the  same  momentum  as  A,  say  48,  but  haying  its.masg  iipL^^i^njia 
its  velocities  as  12,  strike  B  when  quiescent  in  a  sinu^rniani^i 
S  will  not  have  acquired  a  velocity  equal  to  that  of  Q  vfk^jjiJ^fB 
.received  motion  as  32 ;  when  C  and  B  will  both  have ^  X^^^fP^ty 
as  4.    The  quantity  of  motion  altogether  is,  in  both  iiHit^^^' 
the   same  after  the  stroke-  as  before*  there  beii^  no  -W^ifffi 
destroyed  by  the  colUsion ;  but  in  one  case  the  velocity  acgimd 
by  B  is  as  3 ;  in  the  other  as  4.    In  the  firs^  ,pjase  aftiesj:^ 
stroke,  the  whole  momentum  48  is  divided  by  the  wh<je  mm.pf 
A  and  B,  or  8,+  8  s=16,  making  the  velocity  as  3,  and  the  ^ 
jnentum  of  B  8  x  3  =  24  ;  in  ue  second  case,  the.nioiiicaitj|Oi 
48  is  divided  by  the  whole  mass  of  B  and  C^.or  $+4x=12»  nix- 
ing the  velocity  of  B  as  4,  and  its  momentum  8  x  4  s=  32....jQi)t  L 
the  intensity  of  the  stroke  must  be  in  proportion  to  the  quap^  E 
of  motion  acquired  by  B,  its  resistance  to  the  stroke  .bfipK 

freater  in  proportion  as  it  was  required  to  attain  greater  veloqitf  • 
'hough,  therefore,  the  bodies  A  and  C,  having  equal  mon^e^ 
would  be  capable  of  giving  strokes  of  equal  intensity  whei^Sjjdie 
whole  motion  was  expended ;  in  the  cases  supposed,  as  the.qiM- 
tity  of  motion  communicated  is  different,  so  the  intensity  of  fbe 
strokes  is  different.  .:.:.' 

It  will  sufficiently  appear  from  the  foregoing  obseryation^,,i|^ 
it  was  not  from  any  dimculty  in  answering  a  similar  thepi^  m 
Mr.  H.'s  paper  in  the  Annals  for  April,  1820,  that  I  piaa8|ei};it 
over  with  many  others  of  the  same  kind,  but  because  ha;vj|Dg 
shown  enough  to  prove  that  the  theory  itself  was  erronepus,.! 
thought  it  unnecessary  to  trace  out  every  error  whichit  CQnjtaiae4* 
When,  therefore,  D.  says,  that  *^  C.  descended  for  the  pmpo^ 
ofsuUiDg  bis  own  views  to  an  axlM  omission  of  it,"  he  makes  an 
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capable 
^''^'D/s  next  prqlposition  is  so  entirely  founded  upon  the  firstitts 
Jftb  require  ho  particular  notice,  but  m  order  fiirther  to  confliih 
ffteiA  b'oth^  he  makes  qubtatibtis  from  Hntton,  Playfltir^'kbd 
*iBiaerson,  which;  he  says,  are  "  perfectly  compatibre^'  with'liis 
^jtb^bt^.'  That  this  is  true  tan  be  eai§ily  imagined/as  no  one  Will 
[idoubt' that  there  are  many  sentences  in  those  authors  whidh, 
^^hiBiTing  little  or  no  relation  to  the  question,  cannot  be  said  to  be 
^compatible  with  it.  Thus  from  Play  fair,  "  Bodies  that  have 
^^iial  quantities  of  motion  have  equal  forces  or  equal  powerd  to 
'^Moduce  motion."  But  the  question  here  is  not  whether  they 
"4are  eqtral  powers  when  their  whole  power  id  exerted,  but  Wh^» 
Xiher  when  the  body  struck  yields  to  tne  blow,  the  whole  motion 
^'48  communicated;  that  is,  whether  the  whole  power  is  actualhr 
^Mlrted.  Again,  ''the  velocities  being  equals  a  double  mass  wm 
^^tfike  with  a  double  force,  a  triple  with  a  triple  force,  and  so  6ii.'' 
^(Hiitton's  Courses,  vol.  ii.  p.  132.)  But  what  has  this  to  do  wfth 
cJHhH/s  proposition,  ''that  fAe  velocities  of  the  moving  bddies 
'"'hnrt  no  effect  on  the  intensities  of  the  strokes  "  But  hii^  refer- 
-4teee  to  Maclaurin  is  more  singular.  ''  Maclaurin's  Fluxions,'^  1). 
^iisys/  ''in  which  I  believe  his  views  of  collision  are  expounded, 
\t  nave  not  by  me.  If  I  had,  I  should  probably  be  able  to  give 
::aiinother  amusing  specimen  of  C.'s  knowledge  of  names  instelad  of 
'•Uiings."  If  D.  will  refer  to  Maclaurin's  "  Account  of  Newton's 
'Philosophical  Discoveries,"  p.  184,  et  seq.  he  will  find  thsLt  he 
'  *hiaintains  "that  in  the  actions  of  perfectly  hard  or  inflexible  bodii^s 
upon  one  another,*'  "'as  there  is  no  spring  nor  any  force  to  sejl^a- 
^mte  them,  they  must  go  on  together  after  their  collision  as  if 
'they  formed  one  body. 

It  would,  however,  be  endless  to  make  extracts  to  this 
e^ct  from  all  the  other  writers  referred  to;  I  have  already 
^iSone  so  in  relation  to  some  of  them.  But  it  is  evident  fi'om 
:<yther  statements  in  his  paper,  that  D.  knows  the  fact  that 
jeirery  one  of  these  authors  from  whom  he  has  made  these  quola- 
iUmn,  do,  in  their  works,  state  propositions  in  relation  to  the  vc^ry 

glint  in  question,  directly  contradictory  to  his  theory,  yet  upon 
ese  quotations  alone,  D.  in  effect  assumes,  what  he  must  know 
to  be  perfectly  untrue,  that  Playfair  and  Button  do  not  maintain 
those  laws  of  collision  of  hard  bodies  which  I  have  attempted  to 
support.'^  (ilnwaZs,  May,  1822,  p.  368.) 

This,  however,  is  not  the  only  disingenuous  use  he  makes^  of 
ihede  quotations,  as  will  appear  from  the  next  extract,  whic)i 
.^eontains  a  difficulty  or  paradox,  as  he  calls  it,  which,  as  he  states, 
^^as  perplexed  him  a  little.  "  Let  a  perfectly  hard  ball  A,  mov- 
ing witn  any  velbci^  a,  strike  in  the  line  of  its  motion  another 
perfectly  hard  ball  B  at  rest,  then,  by  the  old  theory^  the  uvalvvcL 

r    .     ....  p2  ■ 
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of  B  after  the  impulse^  or  the  motion  it  acquires  by  the  stroli    « 

A  a  —  j-^  A  =:  -T--^  ;  and  in  any  other  parallel  case,  tbe 

motion  acquired  by  the  same  B  at  rest  =  — — =.     Now  by  the 

views  in  the  quotations  I  have  made  from  Hutton,  Playftir, 
Smerson,  and  C.  himself,  it  is  evident  that  if  the  momenta  As 
and  A^  of  were  equal,  Uie  intensities  of  the  strokes  and  the 
momenta  due  to  the  body  B  after  the  strokes  would  be  eqoaL 

That  is  -T-As  =  -rr-^,  or  A  =  A'  however  unequal  the  value  of 

A  +  Jd         A'+ B  •  * 

A  and  A'  may  be." 

A  moment's  consideration  will  show,  that  this  apparent  absw*' 

dity  arises  from  anotli^r  assumption  made  by  D.  without  any' 

reason,  by  which  he  attributes  to  the  writers  referred  to,  opinions 

which  he  knows  they  do  not  hold,  and  consequences  which  tke 

Tery  proposition  he  himself  ascribes  to  them  contradicts.    Urat 

no  such  inference  as  that  which  D.  has  drawn  from  the  quotas 

tions  is  fairly  deducible  from  them,  or  was  intended  by  ft^ 

authors,  is  evident,  not  only  from  the  quotations  themselves,  but 

by  what  the  authors  have  written  in  other  parts  of  their  works. 

For  it  is  still  true  that  '^  bodies  act  with  a  force  eqnal  to  their 

momentum,''   although  neither  the  force  nor  momentum  can 

fairly  be  measured  by  the  effects  of  their  collisions  on  bodies 

which  yield  to  the  stroke  ;  and  that  this  was  the  opinion  of  thosa 

writers,  D.  knew  at  the  time  he  attributes  the  contrary,  not  to 

the  quotations  only,  but  to  their  views.  Thus  he  has  said  before, 

*^  The  old  theory  makes  the  two  bodies  go  on  together ;  and 

hence  the  collision  de[>rives  the  striking  body,  of  only  apart,  not 

of  the  whole  of  its  motion."  {Annals,  May,  1822,  p.  368.)     An4 

one  of  the  propositions  which  he  has  introduced  for  the  purpose 

of  controverting  the  old  theory,  is  to  show  that  the  velocity  of 

the  striking  body  has  no  effect  on  the  collision  if  the  momenta 

are  equal,  (Ibid.  p.  360.)   I  have  already  shown  that  the  momeni^ 

turn  of  the  body  struck  which  is  at  rest  before  the  stroke  fs 

affected  by  the  velocity  of  the  striking  body,  though  other  thin^ 

are  equal,  but  the  proposition  itself  sufficiently  proves  the  trail 

of  the  old  opinions,  and  D.'s  knowledge  of  them.    Thus  he  sayt 

that  the  velocity  of  B  after  the  stroke  is  =  t~b'  ^^^  ^^  ^^^ 

other  parallel  case,  Bv  = -r; — - .     Biit  the  momentum  A  a  =s 

A  +  Jf 

A'  a',  and  B  is  the  same  in  both  cases ;  therefore,  A  a  B  = 
A'  a^  B.  If  then  A  be  greater  than  A^;  A  +  B  must  be  greater 
than  A'  +  B,  and  consequently  A  aB  divided  by  the  greater 
A  +  B  must  be  less  than  A^  a'  B  divided  by  the  lesser ;  that  is. 

— g  is  less  than  jr—jg-     When,  therefore,  D.  states,  that  by  the 
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>Id  theory,  Bt;  after  the  stroke  is  ;t— ^^  &nd  in  parallel  cases  ;ss 

j7 — g,  he  must  have  known  that  the  writers  who  supported  it 

liid  not  think  the  momenta  due  to  the  body  B  after  the  strokes 
9?ould  be  equal.  It  was,  however,  unnecessary  in  order  to  show 
die  mode  by  which  this  difficult  paradox  was  raised,  to  do  more 
tliaa  refer  to  the  paragraph  itself ;  where  he  ventures  to  attribute- 
to  Hutton,  Playtair,  and  Emerson,  the  beUef  that  when  A  a  » 

A.'  a',  then  j^^  =  xm*  ''^^^ever  unequal  A  may  be  to  A^  5 

that  is,  that  Hutton,  Playfair,  and  Emerson,  believed  that  eq^aaL 
quantities  divided  by  unequal  quantities  produced  equals. 

The  next  proposition  is  the  one  stated  by  Mr.  Herapath  in  the 
Annals  for  April,  1821,  p.  287,  with  its  form  a  Httle  altered.  '*  If 
a  perfectly  hard  ball  strike  another  perfectly  hard  ball  at  rest  in 
tlie  line  described  by  the  centre  of  gravity  of  the  former,  the 
Btriking  body  will  remain  at  rest  after  the  impulse,  and  the  other 
will  proceed  in  the  same  right  line  in  which  the  former  was 
moving,  and  with  the  same  momentum.'^ 

**  From  this,"  Mr.  H.  has  himself  stated,  "  it  follows  that  a 
body  in  a  state  of  free  and  perfect  quiescence,  however  small  it 
misht  be,  will  destroy  the  motion  of  another  body  however  large^ 
and  however  great  its  momentum.^'  Whether  or  not  such  pro-^ 
positions  are  not  self  evidently  untrue,  1  must  leave  to  the  judg- 
ment of  your  readers ;  it  is  certainly  impossible  to  exaggerate 
them.  It  will  not,  however,  be  difficult  to  show  the  faSacy  in 
the  reasoning  offered  in  support  of  this  proposition,  nor  will  it,  I 
apprehend,  occasion  surpnse  that  it  should  be  found  to  rest  on 
assumptions  as  unfounded  as  those  which  have  already  beea 
reposed. 

''  All  that  I  require,'*  says  D,  *^  for  demonstrating  this  pnv 
position  is,  that  the  intensity  or  force  of  percussion  be  the  same  asf^ 
or  equal  to,  the  motion  generated;  awlf  that  the  force  of  percussion 
be  proportional  to  the  generating  momentum.  Without  adverting 
to  the  preceding  propositions,  each  of  these  postulates  is  admit-^ 
ted  in  the  quotations  I  have  made  from  the  authors  C.  has  quoted 
against  Mr.  Herapath."  I  have  already  made  some  observations- 
on  the  meaning  which  D.  has  endeavoured  to  apply  to  those 
ijnotations,  which  are  equally  applicable  to  the  {>ostulates  said 
to  be  deduced  from  them,  upon  which  the  reasoning  in  support 
of  this  proposition  rests.  For  the  generating  momentum  must 
evidently  be  the  momentum  which  generates  motion ;  that  is, 
the  momentum  expended  in  produciug  motion,  and  consequently' 
when  the  body  struck  yields  to  the  stroke,  the  generating  mo» 
mentam  will  not  be  the  whole  momentum  of  the  striking  body- 
AMiough,  therefore,  the  momenta  of  the  striking  bodies  maybei 
eqaal,  the  momenta  expended  in  producing  motion  in  other 
bodies  at  rest^  that  is^^  toegenerating  ttotaenta^  tsuvjX^  \ai%sn;Q3fiL« 
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C.'s  Repli/  to  D. 
TWe  has  been  fio  fully  explained  before,  and  ia  in  itseli'  soeiii) 
df^ntly  true,  that  it  would  not  have  been  again  repeated,  but  that 
Ae  whole  of  the  argument  in  support  of  the  proposition  defKodit 
tpon  an  asoumptioii  of  D.  that  it  the  momenta  of  the  stiikiv 
I  bodies  be  equal,  the  generating  momenta  and  the  inomentatt 
I  die  bodies  struck  must  be  also  equal.  I  huve  already  Khomi 
tfie  fallacy  of  those  propositions  and  reasoning,  by  which  D  li^ 
Attempted  to  prove  that  the  velocity  of  the  striking  body  haaao 
effect  upon  the  motion  of  the  body  struck,  if  the  momenta  otHe 
striking  bodies  are  equal;  but  in  the  support  of  this  propositioilj 
D.  has  not  rested  upon  them,  but  instead  has  rehed  uponlltt 
iiostulates  before  mentioned.  He  then  proceeds,  "  Let  B,  Fj 
be  two  perfectly  hard  and  equal  balls  at  rest,  and  let  A,  A',  be 
«ny  two  other  perfectly  hard  balls  striking  respectively  B,  B^, 
according  to  the  conditions  of  the  proposition,  let  also  a^  rf, 
be  the  velocities  of  A,  A',  before  the  strokes,  so  that  A  am 
Afa'.  ITienif  i,be  thevelocity  of  B after  the  strokes,  and yihat 
of  B',  we  have  B  6  =  W  b'  and  b  =  b'."  Upon  this  assumptioB 
I  Aat  h  =  b'  rests  the  whole  of  the  reasoning  supporting  this  pro* 
\  position,  [  have,  however,  already  shown  that  this  ia  not  Hat 
ease  unless  A  =  A',  and  consequently  a  =  a' ;  for,  as  before 
shown,  the  velocity  of  the  body  struck  depends  upon  the  vebh- 
city  of  the  striking  body,  and  consequently  B  b  may  differ  feoiB 
W  b'  to  any  extent  less  than  A  a.  Having  assumed  without 
Bufficient  reason  as  a  consequence  of  his  postulates  that  b  =^bf, 
he  proceeds  to  show  that  if  it  be  true,  and  A'  has  any  velocibf 
after  the  stroke,  "  the  body  A'  which  cannot  move  faster  tbtai 
B'j  because  it  comes  behind  it,  might  nevertheless  have  a  greater 
Telocity  in  the  same  direction,  which  is  absurd."  I  readily  ad&i^ 
^at  if  it  be  assumed  that  b  =  b',  whatever  may  be  tin 
magnitudes  of  A,  A',  this  absurdity  will  follow ;  but  ttqft 
only  shows  that  the  assumption  is  not  founded  in  truth: 
Mid  consequently  that  if  A  be  not  equal  to  A',  then  B  6  shall 
not  be  equal  to  B'  b'.  But  D.  concludes,  not  that  B  &  is  not 
<equal  to  Wb'  unless  A  =  A',  but  that  "  A,  A',  must  remain  at 
jeat  after  the  impulses,  and  consequently  the  bodies  B,  B',  pro- 
ceed  with  the  momenta  A  a,  A' «',  respectively."  That  this  eon^ 
^^usion  is  not  warranted  by  the  premises  is  sufficiently  evident 
from  the  preceding  observations.  It  was  not,  however,  possible 
that  the  proposition  should  he  proved  by  the  argument  ad  alisur- 
dum,  as  no  absurdity  could  be  greater  than  the  proposition  itself 
which  it  was  produced  to  prove. 

The  next  proposition  {Prop.  D)  ia  a  repetition  of  part  of  Mf. 
Herapath's  Cor.  3,  Prop.  2  {Annals,  April,  1821,  p.  286).  with  a 
little  variation  of  terms.  "  If  two  perfectly  hardiind  equal  balls 
^me  in  contact,  when  moving  with  equal  momenta  in  the  same 
tight  line  towards  opposite  parts,  tlie  intensity  of  the  stroke  as 
felt  by  each  body  in  a  direction  opposite  to  that  in  which  it  w*» 
^ffri^'ie-eouid  to  the  BtttHot  thft  motntWrtfc  <}f  <0&«  v«t}>  &t  vn\ca 


the*moniiieetaia' of  mther  one  befbce'tfae  s^tidke.^'  Tblit.bodiet' 
lU^t  iwtth  a/focoeequid  to  theit'  momentuniy  i9'd:ttttttirn;iW,kicb  D« 
kte  repeatedly  >and>tffiimphantlyc]^aotedy  and  moineDtunsi'is  tbl» 
qpnatity  of 'iiQOtioa  io  a  given  direction.  It  is  alsoquito  cWar  thM 
teidier  of  the  balls  '■  can*  themselves  act  in  a  direction  opposite^  to 
that  IB  which  they  ate  moving.  :  The  utmost  intensity  <hf  force^ 
tfierefbre,-  vdth -which  either  of  the  balls  can  act,  is  its  own 
momentum;  and  that  oidy  in  the  direction  towards  which.it 
mc^ea.  .■  The  acting  force  is  necessarily  the  same  at  the  time  of 
the  collision  as  before  ;  and  consequently  at  the  instant  of  coUi* 
twin  each  ball  acts  with  a  force  equal  to  its  own  momentum  in  thfe 
^hrection  towards  which  it  moves ;  and  as  both  balls  are  moving 
ini  opposite  directions,  they  each  act  with  a  force  equal  to  their 
Q^  momentum  in  a  direction  opposite  to  the  direction  of  the 
ptiier  ball.  The  intensity  of  the  collision,  therefore,  is  the  sum 
of  the  momenta  of  the  two,  but  the  force  in  each  direction  is  tht 
momentum  of  each  one ;  and  consequently  ^^*  the  intensity  of  the 
stroke  as  felt  by  each  body  in  a  direction  opposite  to.  that  la 
which  it  was  moving/'  is  equal  to  the  momentum  of  one  ball,  and 
BOt  the  momenta  of  two ;  for  if  they  acted  in  each  direction  with 
a  force  equal  to  the  momenta  of  two  balls,  it  is  evident  the 
whole  force  would  be  doubled  by  the  coUision,  which  is  impos* 
sible. 

.!  .'D.  professes  to  demonstrate  the  proposition  from  the  principles 
lidmitted  in  the  whole  theory,  and  be  commences  by  stating 
^n[%dy>  that  *'  By  the  old  theory,  if  a  hard  body  A,  having  the 
iv>ek>eity  of  a,  strike  another  hard  equal  body  A'  at  rest,  the 

xdotion  communicated,  to  A'  by  the  impulse  is  r-j-  A  =:  -j*-'* 

TUs  he  properly  treats  as  the  intensity  of  the  stroke,  and  uses  it 
ikj  such  in  his  reasoning.  But  in  the  same  argument  in  which 
his  uses  this  as  correct^  he  states,  and  assumes  that  he  has 
^ved,  that  *'  when  onie  of  the  bodies  is  at  rest,'^  "  the  intensity 
of  the  stroke  on  each  is  equal  to  the  momentum  of  the  moving 
lM)dy.''  I  have  already  shown  that  the  latter  statement  is  not 
tihoie  ;  but  if  it  were,  Uie  former  could  not  be  so ;  and  the  I'easoh- 
ihg  can  little  deserve  the  term  of  strict  mathematical  inductioii, 
which  assumes  in  it^  support  as  true  two  propositions  quit^ 
mConsistent  vfnth  each  other ;  namely,  that  the  intensify  or  the 

Mroke  18  equalto  -3^,  or  half  the  momentum  of  A^  and  also  equd 

tfirihe  QAomentum  of  the  moving  body,  or  the  whole:  momeiitum 
oCiA*.  It  is,  however,  worthy  of  the  corollory  which  he  founds 
iSI|^)Q  iti  but  which  has  already  beea  sufficieat^y ;  r^filtc^l. 
^%0eItcc^'^  he;  says, /'the  two  ^equal.bpdi^s  afti^ithe,  ijsnpidi^ 
jr9C€<i^ :to^$M^ds.  the,. parts  whence  they  camQ^.^Ubi  t^^  flMiie 
lMIK|^iltit;  they, had- before,  they  meC  .   •.  ./n  v  .>■;..»  yi^),;.;  vj  ^^A 
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in  hi?  Account  of  Newton's  Philosophicsd  Discoveries,  p«  130, 
^'  the  same  laws  that  serve  for  comparing,  compounding,  or 
resolving  motions,  are  likewise  observed  by  pressures  ;  that  is, 
the  powers  that  genera^te  motion  or  tend  to  produce  it ;  and  it 
adds  no  small  beauty  to  this  theory  of  motion  that  both  observe 
the  same  laws/'  Accordingly  many  of  the  laws  of  collisicxi  of 
bodies  are  afterwards  exhibited  by  Maclaurin  from  the  effects  of 
pressure.  In  formerly  observing,  therefore,  upon  Mr.  IL's 
theory,  I  exhibited  the  incorrect  consequences  which  were  dedn- 
cible  from  his  reasoning  on  the  laws  of  motion  in  a  senteaee 
■similar  to  the  corallary  just  quoted,  by  an  instance  of  its  effect  in 
a  case  of  pressure.  ''  Thus  if  a  man  push  with  all  his  strengdi 
against  a  wall,  say  with  a  force  as  10,  action  and  reaction  being 
equal,  the  wall  resists  with  a  force  as  10,  exactly  in  a  simflar 
n^anner  to  the  fixed  plane  in  Mr.  H.'s  proposition.  If  instead  of 
tl\e  wall  there  be  an  opposing  active  force,  another  person,  for 
iniltance,  pushing  agamst  the  first  with  an  exactly  equal  fofce> 
the  effect  to  the  first  will  be  just  the  same  as  the  wall,  and  neither 
person  will  be  able  to  move  the  other.  But  by  Mr.  Herapath's 
reasoning,  each  person  would  be  acted  on  in  a  direction  opposite 
to  that  towards  which  he  pushed,  by  a  force  equal  to  twice  the 
force  of  either  one ;  that  is,  with  a  force  as  20 ;  and  consequently 
both  must  be  pushed  backwards  ;  a  conclusion  notoriously  con- 
trary to  fact.  And  yet  this  is  the  reasoning  by  which  are  ta  be 
overturned,  in  one  short  page,  the  doctrines  of  Newton,  Maclau- 
rin, Button,  Playfair,  and  innumerable  other  mathematicians,  in 
relation  to  the  collision  of  hard  bodies ;  the  first  principles  of 
which  too  are  as  nearly  as  possible  self-evident."  Upon  this,  D. 
observes,  ''  These  sentences,  as  far  as  I  understand  them,  dis- 
tinctly charge  Mr.  H.  with  confounding  pressure  with  impulse." 
Certainly  no  understanding  can  be  worse  than  one  which  chooses 
to  misunderstand,  and  no  other  could  derive  such  a  chaise  from 
those  sentences.  He  adds  afterwards,  "  C.  tells  us  that  the 
pushing  case  I  have  just  quoted  which  (with  how  much  truth  the 
teader  may  judge  from  tne  counter  quotations),  he  informs  the 
world,  is  Mr.  Herapath's,  is  that,  by  which  it  is  intended  by  Mr. 
H.  that  the  doctrines  of  Newton,"  &c.  *'  are  to  be  overtuirned,  in 
relation  to  the  collision  of  hard  bodies."  I  will  only  observe 
upon  this,  that  the  extract  is  all  that  I  ever  said  on  the  subject; 
and  it  may  be  thence  ascertained  whether,  when  D.  said  that  I 
charged  Mr.  H.  *'  with  confounding  pressure  with  impulse,"  that 
I  informed  the  world  that  "  the  pushing  case,"  as  he  calls  it,  was 
Mr.  Herapath's,  and  that  I  told  them  it  was  by  that  by  which  it 
was  intended  by  Mr.  H.  that  the  doctrines  of  Newton,  &c^  were 
to  be  overturned,  bis  assertion  was  not  absolutely  untrue.  His 
motive  in  the  assertion  may  be  gathered  from  his  insinuation  that 
T^hat  I  said  was  not  accordant  with  truth. 

I  have  now,  I  believe,  examined  all  that  is  offered:  m  the  form 
of  reasoning  in  B.^s  papers.    HiaA  *\t  m^^e^^Rnn  ismmkuii^^ 
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however  able  or  severe  it  might  have  been^  and  however  difficult 
to  have  been  answered,  that  examination  would  have  given  me 
much  pleasure.  The  mental  effort  required  to  meet  a  powerful 
ai^ument,  though  great,  is  invigorating  to  the  mind,  and  health- 
ful; and  gives  it  that  tone  and  elastic  energy  which  is  no  incon- 
siderable enjoyment ;  but  the  toil  of  dissecting  and  exposing  a 
vast  mass  of  misstatement  and  misrepresentation,  though  less 
difficult  to  accomplish,  is  merely  laborious,  fatiguing,  and  dis- 
gusting ;  and  I  fear  the  exposition  will  be  found  so  by  your 
readers.  There  still,  however,  remain  one  or  two  topics  which 
D.  has  used  for  declamation,  which  will  claim  a  few  observar- 
tions. 

The  first  which  I  would  notice  is  the  boast  that  Mr.  H.  has 
compared  his  tlieory  with  so  many  experiments,  and  has  pre- 
dicted the  phenomena  of  so  many  new  and  untried  cases.  Pro- 
bably the  credit  which  is  claimed  for  Mr.  H.  in  his  prophetic 
character  may  not  be  readily  granted,  as  long  as  the  cases 
remain  new  and  untried.  It  is,  however,  by  no  means  extraor- 
dinary, that  he  should  be  able  by  his  theory  plausibly  to  explain 
many  phenomena.  Seriously  to  publish  any  hypothesis  which 
was  evidently  incompetent  to  account  for  any  oi  the  phenomena 
of  nature,  would  prove  the  writer  not  foolish,  but  insane  ;  it  is, 
therefore,  to  be  expected,  that  every  theory  should  afford  an 
explanation  of  some  class  of  experiments  or  observations.  But 
that  which  may  properly  be  demanded  of  it  is,  that  it  should 
besides  be  consistent  with  all  the  phenomena  of  nature  ;  for  if 
its  troth  be  clearly  contradicted  by  any  one  fact,  that  is  sufficient 
io  prove  its  incorrectness.  In  my  former  paper,  I  pointed  out 
many  cases  in  which  facts  were  inconsistent  with  the  theory  ; 
and  m  this,  I  have  endeavoured  to  show  that  they  still  remain 
unexplained.  But  Mr.  H.  himself  admits  that  his  theory  opposes 
conclusions  drawn  by  other  writers,  though  the  observations  on 
which  they  are  founded  are  exceedingly  numerous.  Thus  he 
does  not  hesitate  to  conclude,  that  if  two  in  volume  of  hydrogen 
unite  with  one  in  volume  of  oxygen  to  form  water,  the  atoms  of 
oxygen  ^iU  be  double  in  number  those  of  hydrogen.  (Annals^ 
June,  1821,  p.  403.)  Yet  that  conclusion  is  opposed  by  almost  all 
the  ablest  chemical  writers. 

The  manner  in  which  the  coincidence  between  the  theory  and 
those  experiments  with  which  it  accords  is  produced  is  so  singu- 
lar, that  it  will  deserve  a  few  moments'  examination.  *^  On  the 
supposition,'^  says  Mr.  H.  ''  that  mercury  and  water  are  homoge- 
neons  fliHds,.I  have  found  firom  the  best  experiments  I  can  pro- 
cure, that  the  ratio  of  the  numeratoms  of  mercury  and  water  is 
about  etjual  to  that  of  1  to  2 ;  and  the  ratio  of  the  magnitudes  of 
the  particles  ec|[ual  to  about  that  of  27  to  1 ;  and,  therefore,  the 
rstio  of  their  diameters,  supposing  them  similar^  about  that  of  3 
lo'I.  This  greater  nuHieratom  of  the  water  is  indicated  by  the 
temperatore  of  the  mixture  of  equal  patta  oi  m^xc^^  «ses&. 


t»Ktee  alvayi^  being:  in  £i.Yoar  t^  tiie  :temptimkw[^.  oCihel  iM% 
a^  tbe  e3^e6s..of:magoitude  in  the  particles  of >itten6ui^  bjcita 
IfSftdiapoAition  to  be  affected  in  Volumerby changes. ofitempetai* 
tuie.''  Thus  it  appears  that  Mr.  H.  pretends  io.aacer^dftjthb 
pvoportionate  number  df  atoms  by  the  mean  temi>eFfttilre  .ofiliii[ 
Dcicues  on  their  mixture,  as.  determined  by  experiment' ;L;apdr:it 
hurihg  been  so  determined  that  if  a  given  volttme  of  mercoiyiat 
the  temperature  of  100^  Fahr.  be  mixed  with  an  eqo2ljr(AMm9iJi 
water  at  the  temperature  of  40^,  the  temperature  ot  the  mixtaiak 
aboat  tO^y  and  consequently  that  the  e£fect  of  the  water  upon^  As 
temperature  in  proportion  to  that  of  mercury  is  as  2  to  1  neail^ 
that  is  assumed  by  Mr.  H.  to  be  the  proportionate  nuiaher.o^ 
atoms.  Mr.  H.  then  proceeds,  **  Taking  these  numbers  for  coiw 
recty  I  find  that  if  a  given  volume  of  mercury  at  the  teu^ratna 
of  100^  Fahr.  be  mixed  with  an  equal  volume  of  water  s^  liiia 
temperature  of  40^,  the  temperature  of  the  mixture  should;  be 
694.^ ;  by  Dr.  Henry,  it  is  60^.  And  if  the  same  temperatures  he 
taken,  but  the  water  be  put  at  the  higher,  and  the  merciicy  at 
the  lower  temperature,  the  mixture  shpuld  be  at  794-^:3  J)i; 
Henry  says  it  is  nearly  80^.^'  Thus  it  is  first  assumed  thatiif 
npon  the  mixture  of  equal  quantities  of  mercury  at  100^,  and 
water  at  40°,  the  resultmg  temperature  is  60°,  the  numeratom^ 
as  Mr.  H.  calls  it;  that  is,  the  proportionate  number  of  atoms  in 
the  water  in  comparison  with  those  in  the  mercury  shall  be  as 
2  to  1 .  And  the  comparison  of  Mr.  H.'s  theory  with  experiment 
consists  in  reasoning  back  again,  that  if  the  numeratomi  be  as  2 
to  1,  then  if  a  given  quantity  of  mercury  at  100°  be  mix^d.with 
an  equal  quantity  of  water  at  40°,  the  resulting  temperatom 
oiight  to  be  nearly  60°.  That  is,  if  it  be  true  that  if  the  resalU 
ing  temperature  be  as  60°,  the  numeratom  must  be  as 2  to  li^than 
if  the  numeratom  be  as  2  to  1,  the  resulting  temperature  shall  bej 
as  60°.  So  that  if  you  will  tell  Mr.  H.  what  will  be  the  reanlt- 
ing  temperature  of  a  mixture  of  two  fluids  having  certain  previou 
temperatures,  he  will  by  his  theory  a^in  tell  you  the  very  saaae, 
and  will  also  calculate  what  will  be  the  temperatureof  a  mixtme 
of  the  same  fluids  mingled  at  other  temperatures.  This  uumIb 
of  reasoning  moU  doubUess  give  results  very  accurately  coincide 
ing  with  experiments,  but  as  it  is  merely  reasoning  in  a  oicele,  it 
can  tend  very  httle  to  prove  the  truth  of  the  the#ry,  however 
long  a  list  may  be  furnished  of  such  facts.  : ; .  • .  /.i 

Another  topic  to  which  D.  fre(|uently  refers,  with  mucb  ajqpi^ 
rent  self  gmtulation,  is  the  opinions  of  other  philosopberSy.ani 
chiefly  that  of  Sir  I.  KewtoD.  To  him  he  refers,  more -diana 
dozen  times,  but  only  once  for  the  purpose  of  making  .a  qnotf 
tioa  in  confirmation  of  the  theory,  and  that  once  hei  draws isa 
infarence  which  the  next  sentence  would  have  shown  waa  iikooe^ 
t&stf  and  which  is  directly  contradicted  by  other  pastaiol  hia 
wbrks^  With  what  Justice  he  claims  the  auppcrt^^of  isaMral 
Mfaiar.philos^hical  waiters  t^  whon^he^  hw  7:dkifitA^^^sxiB^^ 


iriiid^ Iba^e alretdjrgiven wfll Bufimefsily ^ showi  Witb mp^olr 

«xlMKetft  fiom^  hi8;!WQ|iks/  that  ow  tlie'*lawB^  ot  coUasiooi^tbey 
diteotfy;:  both  ^ki' words  and  wieBxmkg,  oontradtctMf.  Henu*' 
pattx^B. .  Enron,:  thtrefidre,  if  Newton  had  poaiturely  »taled  it  asi 
nisiopinion  that  there'did  exist  suoh  a  eraviiio  medium  as  Mr.Hj 
(qpeafcs  ;of>  and  that  he  reatty  eokisidered  it  to  be  proved  that'heat 
1iaui>  odty  motion,  yet  as'  Mr.  H/b  laws  of  collision  of  hard  bodies 
is  at  the  very  basis  of  his  theory,  there  would  still  exist  a<ii^^ 
ence  in  relation  to  all  that  is  peculiar  to  Mr.  Herapath's  philoso*- 
j^^  The  manner,  however,  in  which  Newton  suggests  Uiese^ 
fjecaliar  thoQghts  on  heat  and  gravity  is  so  striking  an  illustrsM 
tion  of  the  distinction  which  should  be  made  in  the  statement  of 
hypotheses  and  facts,  and  offers  so  singular  an  instance  of  the 
flMklesty  of  his  exalted  mind,  that  I  cannot  refuse  myself  the 
pleasure  of  making  some  extracts. 

>:«^Bnt/'  says  Maclanrin,  speaking  of  Sir  I.  Newton,  in  his 
Account  of  his  Philosophical  Discoveries,  p.  9,  ^^  while  he  was 
thus  demonstrating  a  great  number  of  truths,  he  could  not  but 
meet  with  hints  of  many  other  things  that  his  sagacity  and.  dili- 
gent observation  suggested  to  him,  which  he  was  not  able  to 
^stobUsh  with  equal  certaintjr,  and  as  these  were  not  to  be  neg* 
lected  but  to  be  separated  with  care  from  the  others,  hef,  Uieref- 
fbre,-  collected  them  together,  and  proposed  them  under  the 
luodest  title  of  queries.^' 

it  is  in  those  queries,  and  in  what  he  calls  '*  Cogitations 
twriff,  -  that  are  contained  those  speculations  of  Newton  on  tiie 
causes  and  nature  of  heat  and>  gravity,  to  which  D.  refers.  But 
the  manner  in  which  he  suggests  them  affords  no  pretence  to 
consider  them  his  opinions.  Thus  in  the  advertisement  to  that 
part  of  his  works,  in  which  the  ^'Question ''  relating  to  gravity  is 

SubUshed  (Newt.  Opera,  vol.  iv),  he  says,  ''  And  to  show  that  I 
o  not  take  gravity  for  an  essential  property  of  bodies,  I  have 
SiUed  one  question  concerning  its  cause,  choosing  to  propose  it 
by  way  of  a  question,  because  I  am  not  yet  satisfied  about  it  for 
want  of  experiments.'^  And  in  the  question  itself,  speaking  of 
die  objections  made  to  his  opinion  of  gravity,  because  he  cannot 
account  for  the  causes,  he  says,  ^'  Later  phdosopherB  banish  the 
consideration  of  such  things  out  of  natural  philosophy,  feigning 
hypotheses  for  explaining  all  things  mechanically,  and  referring 
otber  causes  to  metaphysics ;; wnereas  the  main  business^  of 
ttatural  [diilosof^y  is  to  argue  from  phenomena  without  feignizig 
l^potheses,  and  to  deduce  causes  from  effects  till  we  come  fo 
i»e,very  first  cause,  which  certainly  is  not  mechanical.''  In  his 
litter  to  the  Hon.  Mr.  Boyle  (Jbtd.  p.  385),  he  says,  '<  The  tnitb 
is^  tny  notions  about  things  of  this  kind  are  so  indigested,  that'I 
aas  mot  well  satisfied  myself  about  them  ^  and  wMoiat  I  amiiot 
iktisfied  >in,il'.c|m  scarce  esteem  fit  to  vbe;comnraAicated  .is 
«tfiefs>  eipi»(^i%jkiii8td»Iphit6sop^ 
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fancying."  And  he  then  adds^  **  I  shall  set  down  my  wprehen- 
sions  in  the  form  of  suppositions/'  He  concludes  the 'same 
letter :  ''  But  by  what  has  been,  said,  you  will  easily  discern 
whether  in  these  conjectures  there  be  any  degree  of  probabil^f, 
which  is  all  I  aim  at.  For  my  own  part,  I  have  so  little  fancy  to 
things  of  this  nature,  that  had  not  your  encouragement  moved 
me  to  ity  I  should  never,  I  think,  have  thus  far  set  pen  to  paper 
about  them.  What  is  amiss,  therefore,  I  hope  you  will  the  more 
easily  pardon." 

The  contrast  which  is  thus  afforded  by  the  style  of  Newton  to 
the  manner  in  which  Mr.  Herapath  and  D.  have  written  on  the 
same  subject,  though  exceedingly  striking,  will  occasion  no  sur- 
prise to  those  who  are  accustomed  to  look  for  modesty  and  sim- 
plicity from  minds  in  proportion  as  they  are  elevated  and  supe- 
rior ;  and  to  expect  that  by  how  much  experimental  and  philo- 
sophical truth  is  habitually  contemplated  with  a  clear  and  lucid 
perception,  by  iust  so  much  will  these  *-  conjectures,"  these 
''  feigned  hypotheses,"  these  *^  fancies,",  as  Newton  calls  theai, 
be  esteemed  doubtful  and  worthless. 

There  are  many  other  parts  of  D.'s  papers  which  it  will  be 

Eerceived  I  have  not  thought  worth  notice.  When,  for  instance, 
e  over  and  over  again  mockingly  repeats  without  any  sensible 
application  oV  meaning,  phrases  which  I  formerly  used ;  when 
too  he  asserts  that  I  am  '^  unacquainted  with  one  of  the  com- 
monest of  Newton's  ideas,"  speaks  of  my  **  conclusions  too 
absurd  to  be  entertained  by  any  other  person/'  '^  ridiculous  conr 
elusions/'  "  temerity,"  '^  folly/'  *'  absurdity,"  "  presumption,'' 
"  quibbling ; "  recommends  me  to  avoid  "  equivocation,"  "  sub- 
terfuge," ^*  paltry  attempt  to  evade/'  8cc.  with  many  other  such 
insinuations  and  expressions,  I  have  thought  such  thinss  not 
deserving  an  answer ;  they  only  degraded  the  writer,  if  the^ 
were  not  indeed  to  be  expected  as  the  natural  style  and  manner 
of  one  capable  of  the  wilful  misstatements  and  misrepresentationt 
which  I  have  exposed.  Very  many  other  similar  roisstatemettlf 
and  misrepresentations  I  have  passed  over  without  observatioDy 
where  they  were  not  interwoven  with  the  propositions  oflSsred  as 
answers  to  what  I  had  previously  written ;  I  nave  shown  enoo^ 
to  guard  his  readers  against  receiving  as  true,  without  ezAmina- 
tion,  an^  of  his  assertions,  however  positively  made ;  and  the 
occupation  of  exposing  them  is  too  unpleasant  and  disgusting 
not  to  be  avoided  as  much  as  it  can  be  done  with  propriety. 

With  respect  to  the  author  of  these  papers,  I  certainly  wS 
not  choose  to  attribute  them  to  Mr.  Herapath  himself.  I  am 
aware  that  Mr.  H.  has  been  misled  into  a  manner  of  attack  upon 
what  he  calls  the  ''  illiberal  opposition  "  from  members  of  the 
Royal  Society,  and  the  '^  absurdities  and  strange  paralogies"  ti 
Mr.  Tredgold,  which  will  give  some  countenance  to  the  sapper- 
sition  that  he  might  have  l^en  tempted  to  indnlge  in  mty  wcmt 
paper,  in  the  more  Uberal  use  of  those  terms  aol  usittl  m^iwH 
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eophical  eoDtroverfties,  but  which  are  ooatained  in  the  pap<3|^  <x|r, 
9.  N-or  can  it  be  unobserved  that  there  is  in  these  papers.  aJA 
apparent  most  intimate  acquaintance  with  every  part  of  jkhde  . 
theory  of  Mr.  H.  both  published  and  unpubUshed^  and  of  tbe ' 
meaning,  and  even  secret  motives  of  the  expressions  and  omis- 
sions in  Mr.  H.'s  former  papers,  and  at  the  same  time  an  un- 
usually energetic  and  triumphant  interest  in  his  philosophical 
opinions.  These  things  may  probably  induce  many  persons  to 
do  Mr.  H.  the  injustice  to  ascribe  the  papers  to  him,  and,  per- 
haps, therefore,  he  may  think  it  worth  wnile  publicly  to  disown 
them ;  but  for  myself,  having  traced  in  them  so  many  other 
unfounded  assumptions,  I  can  easily  admit  that  these  circum- 
stances should  be  added  to  the  number.  The  cOtntrary  too  is  not 
so  easily  conceived.  Though  indeed  it  is  neither  extraordinary 
nor  unpardonable  that  a  writer,  having  with  no  inconsiderable 
labour  prepared  a  new  theory  in  an  important  branch  of  natural 
philosophy,  should  be  induced  to  value  it  rather  more  highly^ 
perhaps  than  its  merits  would  warrant,  and  be  led  by  a  zeal  and 
energy  in  its  support,  to  use  language  not  suited  nor  usual  in 
philosophical  discussions ;  it  is  not  easily  to  be  imagined  tbat 
any  one  who  feels  within  him  any  pulse  of  honourable  ambition, 
to  distinguish  himself  in  the  scientific  discoveries  and  controver- 
sies of  the  age,  should  almost  at  his  very  outset  stoop  to  such  a 
course  of  wilful  misstatement  and  misrepresentation  as  D.'s  papera 
exhibit,  even  to  the  extent  of  giving  in  inverted  commas  as  the 
literal  expressions  of  a  writer,  what  was  never  written,  meant>  or 
thought  by  him.  Such  conduct  must  necessarily  wither  all  his 
hopes  in  their  very  opening,  by  rendering  it  impossible  »for  any 
person  of  honourable  feeling  to  continue  a  correspondence  wiA 
him. 

I  must  indeed  still  think  that  Mr.  Herapath  has  mistaken  th^ 
path  to  philosophical  science,  in  departing  from  experiment  and 
observation,  as  the  foundation  of  his  opinions,  and  resting  them 
on  certain  supposed  properties  of  bodies,  the  knowledge  ofth^ 
existence  of  which  is  not  deduced  from  the  examination  of  {i^he- 
nomena,  but  springs  from  the  imagination ;  contenting  himself, 
if  the  theory  be  so  framed,  as  to  accord  with  some  one  consider^ 
aUe  class  of  facts.  Such  was  not  Newton's  mode  of  philosophi- 
cal discovery.  "  Quicquid  enim  ex  phaenomenis  non  deducknr 
hypothesis  vocanda  est;  et  hypotheses,  seu  metaphysicee,  sen 
pnysicde,  seu  qualitatum  occultarum,  seu  mechanicee,  in  philosd- 
phia  experimental!  locum  non  habent."  (Newt.  Opera,  vol.  iv.  p. 
493.)  *'  The  main  business  of  natural  philosophy  is  to  argue 
from  pheenomena  without  feigning  hypotheses,^'  and  when  once 
the  inductive  philosophy  is  departed  from,  and  the  imagination, 
instead  of  fact  and  observation,  is  made  the  basis  of  theory,  '*  thete 
is  no  end  of  fancying."  But  however  much  it  may  be  necessary 
tdiat  Mr.H.'should  change  his  course  of  philosophical  thought 
and  study  before  be  can  geoei^v  attaiti  wdon^'^cA^^ 
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Hifll  rank  atf  a  phikMwpher  to  whkdi  he  BeeatsttofH^ 
porter  D;  has  much  more  to  change  ta  :hi8*ii(ianiierialiidf-  a^e^of 
^vtittng,  and  hit  integrity  ^^  a  controv^rmlisty*  before itte^^to 
4eterre  that  any  fardier  argaments  or  obserVatioiiB  -of  hU  thoUd 
be  regarded  with  any  other  feeling  than  contenpti         •  •" '  ■  *»^ 

I  remain, yonrS;  &c.-<  V  ■*-    -     -  :.v  mO. 
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Luniyr  flwd  So/nr  Phenomena  seen  at  Toula^  in  JStcmav 

By  Mr.  Longmire 


(To  the  Editor  of  the  Annals  of  PhUosofky.) 
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g{^  FF^iifAaiieii,  Aug.  8,  1892. 

On  Feb.  18,  1819,  O.  S.  at  about  eight  o'clock,  p.  m.  the 
anoon  being  nearly  full,  and  nine  degrees  above  the  honzon,  and 
the  night  still  and  very  dear, 
with  hard  frost,  there  appeared 
near  the  moon  six  perpendicular 
spires  of  light;  every  two  of 
whicl)'  had  a  common  base  in  the 
middle,  and  in  a  horizontal  line 
drawn  through  the  moon's  cen-  *" 
tre.  The  wnole  formed  three 
Mrpendicular  elongations  of 
Ught ;  the  middle  one  being  on 
the  moon,  and  the  others,  at  9^ 
Oil  each  side  of  it.  The  point 
of  the  upper  spire,  at  the  moon  was  16^  above  the  horizon;  aM 
the  inverted  spire  extended  to  the  ground.  The  other  elotqgi- 
jtions  were  half  the  length  and  breadth  of  the  middle  spirei'; 
whose  base  was  equal  to  the  apparent  diameter  of  the  mooa^, 
which,  where  these  spires  were  seen,  was  enlarged  one-fifth,   ;^ 

The  colour  of  the  elongation  at  the  moon  was  a  light  yefloilr, 
unbroken  for  two  thirds  of  the  length;  but  nearer  both  ponitri^ 
it  consisted  of  perpendicular  blue  streaks,  somewhat  lighter  thdt 
the  sky.  Perpendicular  blue  streaks  formed  the  other  elongih 
tions.  The  stars  shone  through  the  streaks,  and  the  sky  wsb 
seen  in  the  spaces  between  them 

I  have  attached  a  sketch  to  this  paper  in  which  A  is  the  mobH, 
C  the  spires  on  it,  C  D  the  other  spires ;  the  parts  a  b  are  Ugtt 

Bellow,  and  the  parts  c  c,  with  the  whole  of  the  spires  C  D,  aie 
lue. 
These  very  beautiful  phenomena  were  visible  to  a  spectator  in 
iHie  town,  but  not  ia  the  country  adjoiain^  iU    Th^  JbeotfiWi 


•^le  bodseBt  «eemed  toi  mete  s;  IiigUy'  attshuated  tfiroster  T^qptoui;  ib, 
the^&ir^  andrm.tfaiBiheated  m^diDmy  the  Bpirei  were  »tfuateda^()n 
ij.In^  tlie'iiibnth?of!  Jblyi^^  the  same  veaY/l  obsenred  a  pei|«tidi^ 
bhlar  elongation,  of  iaiady  reddish  light-  from  the  setting  sim:tb 
the  clouds.    iDafareadth/iras  equal  to  the  sun's  diaiHeter. ' .  /    o 

The  western  sicy  waa  covered  with  clouds,  except  an  opening 
round  the  sun  15^  high,  and  12°  wide.  The  departing  rays,  as 
is  usual  in  this  country  in  summer,  coloured  tne  edges  of  the 
clouds,  wherever"  iKey  penetrated^  a  scarlet  red  ;  and  from  the 
unevenness  of  the  surface,  gave  the  illuminated  parts  the  appear- 
ance of  flame. 

This  elongation  of  light  appeared  to  extend  forward  nearly  to 
the  obsenr^.  The  place  where  I  stood  was  on  rising  ground 
near  the  town ;  at  about  half  a  mile  in  front  was  the  river  Oupa. 
In  the  vapour  rising  from  the  river,  and  the  dampy  holm  on  tois 
side  ofit,  otfgin^testhis  elongation  ofthe  sun's  figure. 


^K—m^—m^mm^ 


Article  IX,  "    'ii 

Analyses  of  Books. 


"1*1  i.r. 


Memoirs    of,  the  Astrojiomical  Society    of  London^      VoLX 

London.     1822. 


f.  'I 


iConcludedfrotn  p.  163.) 

* 

The  second  of  the  thre^  memoirs  furnished  by  the  Rev.  WilUwyi 
Pearson,  is  entitled,  '^  On  the  Construction  and  •  Use  of  a  !M(i^ 
crometrical  Eye-piece  of  a  Telescope .''  The  rationale  of  the<neiw 
contrivance  is  given,  previously  to  explaining  the  applicatLpn 
of  the  doubly-refracting  power  to  some  of  the  most  deUcajte 
measurements  in  practical  astronomy ;  but  this  preliminary  disqij^«r 
sition,  which  is  extended  to  a  considerable  length,  not  admitlimg 
of  intelligible  abridgment,  nor  indeed  bearing  very  maten^Hy 
upon  the  subject,  we  shall  proceed  to  give  Dr.  Pearson's  accpuxit 
of  the  application  of  this  oower.  ''  In  measuring  the  diame|er  of 
a  small  body  of  sensible  dimensions,  the  sliding  tube  contaioAog 
the  prism  must  be  steadily  and  gradually  moved  by  the  fiogielr 
and  thumb,  backwards  or  forwards^  until  after  adjustment  Ipr 
good  vision,  the  two  images  of  the  object  come  exactly. jnto 
contact,  edge  to  edge :  in  this  situation  the  distance  indicated* 
will  be  the  argument  for  entering  the  table  of  powers  ;  and  the 
power  there  seen  by  inspection,  will  be  the  proper  arguments  fpv 
entering  the  table  of  measures,  which  will  giveatsi^ht  the  appa- 
rent diameter,  in  seconds  and  parts  of  a  second,  without  furtnep^ 
eqrrection.  When  the  angular  dist?uiQe  between  two  stars^ 
Bl||<elUtea^  pr  ptb^r  lumii^ous  points,  is  r^\\\XQ^  V>  \^  xK:^*^>a;»j^« 
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there  will  be  two  pairs  of  images  formed,  and  these  ou^  bSbm 
any  direction  with  respect  to  each  other ;  bat  tumin^  the  moMK  \ 
able  1;ube  with  the  prism  round  more  or  less  wiUbrm^4liei(NK>  ' 
luminous  images  into  one  straight  line ;  in  which  poaitiotiy  i£4hi;  ■ 
second  and  third  images  coincide  exactly,  the  measure  wSl^  I 
once  be  correct ;  but  if  not,  the  distance  between  the  leasfi:  ' 
must  be  varied  until  this  coincidence  takes  place.     ^ouU  tkal 
prism  used  be  found  to  have  too  great  or  too  small  an  angle. if ^ 
any  of  the  distances  marked  in  the  scale,  it  must  be  changed  fe 
another  having  a  more  suitable  angle,  and  must  be  adjusted  m:\ 
before  directed.    In  all  cases  where  one  of  two  contigoous  sisit; 
is  much  smaller  in  appearance  than  the  other,  and  is  yet  viaibli!! 
through  the  prism,  the  small  one  will  be  lost  by  super-position  €it» 
the  larger,  and  must,  therefore^  be  made  to  pass  over  its  ceste^ 
by  a  slow  motion  given  by  rotation  of  the  tube,  when  an  est^.j* 
mate  may  be  made  of  the  exactness  of  the  central  transit;  flri 
otherwise,  the  four  visible  images  may  be  formed  into  an  ezsct.^ 
square,  when  it  will  appear  whether  or  not  the  bounding  sides  ofil, 
the  figure  are  equal  to  each  other  ;  and  if  they  are,  the  propor  ; 
distance  will  be  indicated  in  that  position."    These  directions  -■ 
are  illustrated  by  a  tabular  account  of  the  actual  application  eC  • 
the  micrometrical  eye-piece  to  various  celestial  measurements;  ) 
and  the  memoir  concludes  with  extensive  tables  of  powers  and  ! 
measures,  of  which   it  is  not  possible  to  give  a^  intelligibk .' 
abridgement. 

Of  the  sixth  memoir,  *'  On  the  Construction  of  a  New  Posi- 
tion-Micrometer, depending  on  the  Doubly-refractive  Power  of 
Rock  Crystal,"  a  very  short  notice  will  be  sufficient.    Before  - 
proceeding  to  describe  the  addition  made  to  the  former  instni^  '. 
ment, .  a  method  is  mentioned  by  which  Dr.  Pearson  varies:  the 
constant  angle  of  a  prismatic  solid,  by  the  juxta-position  <tf  a  . 
second  solicf  of  double  refraction  ;  a  method  which,  says  he,.  . 
''  to  me  is  new»  but  which  probably  may  be  known  to  those.  • 
philosophers,  who  have  studied  more  minutely  the  laws  of  the. .; 
polari:^ation  of  light."      By   what  arrangement  the  eye-jpioce 
micrometer  with  double  images  is  converted  into  a  position*  >^ 
micrometer,  the  following  extract  will  render  sufficiently  obviooi.- 1: 
**  When  a  crystal  of  the  micrometer  was  applied  before  the  cy0-   • 
piece  of  a  transit  instrument,  all  the  spider's  lines,   as  was  i 
expected,  were  seen  double ;  as  was  also  a  star  or  other  luminjSM   ; 
point  placed  at  a  distance.    But  turning  the  prism  round  a  litlfe;:  :.< 
soon  Drought  all  the  images  of  the  vertical  lines  into  contact   : 
with  the  lines  themselves,  and  the  coincidence  was  perfect  at(  to   . 
breadth,  but  not  as  to  length  of  the  lines  in  question:  the  imw 
of  the  star  in  the  mean  time  revolved  round  the  star  itself  with^  ^ 
out  coming  into  contact.   Likewise  when  two  stars,  in  the  same  ^'^. 
field  of  view,  are  examined  through  a  doubly  refracting  prisoii  a "  ■■ 
line  connecting  either  star  and  its  own  image  will  be  truly  .terti*..' 
cal,  when  the  image  of  the  ireiti<^a\.  Uxij^V^  coincident  with  die  I'l 
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ine  itself,  which  may  always  be  made  so  by  tuniing  round  the 

K'am.  While  the  image  of  the  verticalline  was  separated  from 
i  line  itself  to  its  greatest  distance^  by  turning  the  prism^  the 
ipiaee  of  the  star  circulated  round  the  star  the  space  of  an  exact 
|liadrant.  In  this  situation  the  horizontal  line  and  its  image. 
iMikcided  as  to  bread th,  but  not  as  to  length,  just  as  the  vertical 
Eae  and  its  image  had  done  before :  and  separating  them  to 
dteir  ^eatest  distance,  brought  the  vertical  hue  and  its  image. 
ftgain  into  a  state  of  coincidence ;  while  the  image  of  the  star 
ttDved  through  another  quadrant.  The  same  appearances  took 
place  in  the  quadrantal  point  of  the  other  semicircle.  This  expe- 
riment led  to  an  immediate  conclusion,  that  if  a  vernier  connected 
Rnth  the  revolving  prismatic  soUd,  were  made  to  travel  along  a 
paduated  circle,  until  a  pair  of  stars  and  their  images  are  all 
leen  arranged  in  one  straight  line,  it  would  indicate,  in  that  posi- 
tion, the  angle  that  this  line  makes  with  the  vertical  or  horizon- 
tal line,  accordingly  as  the  graduations  might  be  figured  on  the 
limb ;  provided  that  the  zero  of  the  circle  has  been  previously 
idjusted  to  the  vernier,  while  one  of  the  vertical  or  norizontal 
liros  had  its  respective  image  coincident  therewith."  The 
instrument  was  completely  adapted  to  its  purpose  by  substituting 
for  the  thread  of  a  spider's  web,  which  was  liable  to  be  injured 
by  turning  the  tube  or  cleaning  the  lens,  a  fine  line  made  by 
drawing  a  diamond  diametrically  across  the  plain  face  of  the 
[ens. 

The  next  memoir  contains  "  Observations  on  the  best  Mode 
of  examining  the  Double  or  Compound  Stars ;  together  with  a 
Catalogue  oi  those  whose  Places  have  been  identified,  by  James 
South,  Esq,  FRS.  FLS.  &c."  In  consequence  of  Sir  William 
Herschell  having  employed  in  the  examination  of  double  stars,. 
iDfttraments  of  powers  much  greater  than  fixed  instruments 
generally  possess,  a  method  has  been  given  by  him  for  finding  a 
aoable  star,  not  only  e(][ual,  but  indeed  as  he  asserts,  superior  to 
having  its  right  ascension  and  declination  given.  At  the  time 
when  this  opinion  was  expressed,  and  for  several  years  after- 
Wards,  the  mghest  power  belonging  to  any  of  the  fixed  instru- 
ments did  not  exceed  80 :  they  were,  therefore,  quite  inadequate 
to  tiiis  particular  species  of  astronomical  research.  Now, 
however,  it  appears  that  telescopes  admitting  of  magnifying 
powers  equal  to  500  or  600  are  attached  to  fixed  instruments ; 
lUid  in  all  cases  where  compound  stars  can  be  resolved  by  such 
powers.  Sir  William  Herschell,  it  may  be  inferred  notwithstand- 
112^  all  that  he  has  said  apparently  to  the  contrary,  would  fully 
tcmiit  their  convenience  and  sufficiency.  The  difference,  there- 
fore, betwixt  the  author  and  this  celebrated  astronomer  is  a  more 
hadow;  and  did  not  demand  in  its  delineation  any  of  those 
xpressions  of  diffidence,  which  deference  to  an  authority  so 
levated,  if  actually  opposed,  would  inevitably  call  fottfci.  "  Tftfc 
fecx^Bi  fitness  of  Axed  instruments,"  says  Mr.  ^oxiAx,  "  xsx^^Xi^ 
IVlnp  Series,  vol,  jv,  q 
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snbstantiated  b^  their  superior  steadiness ;  bv  tke  iliieFriiig*cer- 
taiBty  with  which  they  may  be  directed  to  tne  wtshed^for  Mr; 
by  the  opportunity  they  afford  us  of  examining  any  star  8t  its 
most  advantageous  situation  ;  by  the  uniformity  in  the  appietfi^ 
ance  of  the  compound  stars,  which  they  present' t^>  the  eye  md' 
position  of  the  observer,  thereby  materially  assisting  him  m  sob- 
sequent  observations ;  and,  lastly,  by  the  facility*  wfaidbr  they 
afford  to  the  dispatch  of  business." 

A  letter  from  Professor  Gauss,  dated  Observatory^  GrottiDgeii, 
and  addressed  to  Mr.  Herschell,  the  Foreign  Secretary,  gives  an 
account  of  ''  the  new  Meridian  Circle  at  Gottingen,''  constmettd- 
by  the  celebrated  artist  Reichenbach.     It  is  adapted  at  Once  fir 
a  transit,  and  for  the  measurement  of  altitudes,  and  possesses^ 
common   with  the  most  perfect  meridian  telescopes)  a&  die^ 
adjustments  requisite  for  their  purpose.    The  telescope  is  file 
Paris  feet  in  focal  length,  and  four  Paris  inches  in  aperturet  Ihe 
four  eye-pieces  magnify  respectively  68,  86,  120,  and  170  times. 
The  cross  wires  consist  of  seven  vertical  and  two  horizMittl 
spider-threads.    The  intei*vals  between  the  former  are  each  tra- 
versed by  an  equatorial  star  in  \4f\    The  horizontal  cfnes  are 
only  l^'^iy  asunder.    The  axis,  33  Paris  inches  in  length,  carries 
on  one  side  t\YO  concentric  circles  whose  outer  surfaces  (ortiliose 
furthest  from  the  telescope)  lie  nearly  in  one  plane.     Tlie-ette- 
rior  circle  (which  being  fastened  on  the  axis,  revolves  with  the 
telescope),  bears  the  divisions  which  are  to  every  three  minntes. 
The  inner,  or  alidade  circle,  would  turn  freely  about  the  axis, 
were  it  not  for  a  clamp  fastened  on  the  pillar.    This  allows  it 
only  a  small  delicate  motion  for  the  purpose  of  adjusting  the  level 
fastened  upon  it.     On  this  alidade  circle  are  the  four  indices, 
each  46®  from  the  vertical  line,  with  their  verniers  ;  which  sub- 
divide the  principal  division  into  90  parts  each,  and  consequently 
from  2^'  to  2^\  and  yet  smaller  parts  admit  of  estimation.    The 
diameter  of  the  circle  where  tne  reading-off  takes  place  is  35 
Paris  inches.    That  both  circles,  without  being  in  actual  con- 
tact, are  yet  separated  by  an  interval  scarce  perceptible,  and  that 
in  consequence,  the  microscopes  for  reading-off  are  purposelv 
set  somewhat  obliquely,  the  surface  of  the  dividing  circle  stand- 
ing out  a  little,  although  but  extremely  little  beyond  that  of  the 
alidade  circle,  are  adjustments  which  this  instrument  pofCsesses 
in  common  with  others  by  the  same  artist.     Such,  with  the  addi- 
tion of  a  few  unimportant  particulars,  is  the  account  ofthis  train- 
able instrument.     Of  its  gi^eat  correctness  striking  instances  ars 
furnished  by  the  observations  of  M.  Gauss  ;  but  we  think  it  ri^t 
not  to  extend  this  article  further  than  to  insert  the  followiDg 
notice,  by  the  Foreign  Secretary :  "  A  point  which  has  occu- 
pied the   attention  of  astronomers  for  some  years,  though  it 
involves  only  a  few  seconds,  is  yet  of  the  highest  importance, 
both  in  reference  to  the  art  of  astronomical  obi9ervation>  and  od 
account  of  the  numerous-  aslTonotDicA  ^TSL«ti\&\  ^^fAMAA  €mA 
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deternimation  depends  on  it';  I  mean  the  minute'  difference  in  the 
dedinations  of  stars,  the  obliquitj  of  the  ecliptic,  and  the  altitude 
of  the  pole,  which  appear  in  their  detennmation  by  different^ 
tbongh  very  excellent  instruments.  There  is  no  doubt  these 
differences  arise  from  the  action  of  gravity  on  the  different  parts 
of  each  instrument,  though  hitherto  the  mode  of  this  action  has 
not  been  clearly  pointed  out,  nor  is  it  possible  to  pronounee 
decidedly  which  instrument  has  affordedi  the  right  and  which 
ttoe  wrong  result.  We  know,  in  fact,  very  little  of  the  extent  to 
which  the  yielding  of  the  metals  may  go ;  and  it  seems  too 
hazardous  to  deny  the  possibility  of  this  cause  exercising  a  nota- 
ble influence  on  the  divisions,  and  in  consequence  on  the  obser- 
vations in  any  instrument,  whatever  be  its  construction,  without 
fflonnding  such  denial  on  sufficient  proof.  In  our  meridian  cirde 
Sie  great  artist  has  done  every  thing  to  obviate  the  flexure  of  the 
telescope  by  a  well  adapted  system  of  counterpoises :  still  a 
doubt  may  remain,  whether  all  the  flexure  be  done  away  with  by 
liiat  means,  or  rendered  quite  insensible ;  and  the  only  direct 
means  of  ascertaining  the  point  seems  to  be,  the  combination  of 
immediate  observations  ot  a  heavenly  body  with  those  of  ita 
image  reflected  in  an  artificial  horizon.  Such  observations  must 
of  coarse  be  frequently  repeated  to  clear  up  a  point  of  so  much 
delicacy.  M.  utiuss  has  already  entered  on  this  inquiry  by 
observing  the  pole-star  in  a  reflecting  surface  of  water,  it  is^ 
perhaps,  the  most  striking  proof  of  the  astonishing  optical  power 
of  llie  telescope,  that  the  superior  culmination  may  be  very  well 
observed  in  this  manner  even  in  the  day  time.  The  result  of  the 
first  complete  observation  of  this  kind  was  as  f6llows : 

May  13,  1820. — Zenith  distance  of  the  north  star,  free  from 
refraction,  but  including  the  error  of  culmination. 

T  r   •  1    •    4-      /Direct       319°  5(y  20-73" 

Inferior  culmmation  |  j^^^^^^ ^  220      6      3-94 

c        .      jv,^  r  Direct       323      8    41-51 

Supenor  ditto |  Reflected  216    46    44-31 

Hence  we  deduce  the  true  zenith  distance. 

Inferior  culmination 40^     7'  21-60'' 

Superior  ditto 36    49       1-40 

And  hence  (the  change  of  declination  in  12  hours  bein^ 
^  C-1)  the  latitude  of  the  place  of  the  water  vessel  is 
61®  SV  48''-45,  and  that  of  the  centre  of  the  circle  51°  31'  48''-40. 
This  being  nearly  a  mean  between  the  two  above  given,  it  is 
Tendered  very  probable  that  the  effect  of  its  weight  on  the 
observations  with  this  instrument  are  either  quite  insensible  or 
at 'least  extremely  small.-' 

Such  observations  as  Mr.  Baily  was  able  to  lUAke  otl  ^Sckft^^^sax 
Boli>«e  wliich  took  place  on  the  7th  of  ^\^t.  X^'^.Q,  mXSb^^<»^ 

q2 
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^Uck  were  communicated  to  him  by  accarat^'tjbieiT^ffSy  coa> 
ttitute  the  ninth  memoir  in  this  collection,  vonsidenng  'the 
number  of  good  observers  who  must  have  witnissaied  lliis  iiltfr- 
resting  phenomenon,  the  number  and  importance  of  th^'comnm* 
nications  is  not  so  great  as  Mr.  Baily 'had  ri^asoqito  expect'; 
more  especially,  we  may  be  allowed  to  add,  considc^rmg  thei^eiy 
scientific  and  impressive  manner  in  which  astronomers  had-beea 
awakened  to  the  occurrence,  by  the  extensive  gratuitoiis  cuMk-. 
tion  of  a  dissertation  on  that  eclipse,  printed  for  that  very  purpose 
by  Mr.  Baily :  an  example  of  disinterested  exertion,  at  once 
honourable  to  the  author  and  to  science.  According  to  Mr. 
Baily 's  observations  made  at  Kentish  Town,  north  latitude 
51^  33^  34^^  and  west  longitude  35^^*2  in  time,  the  begjuming. 
was  0^  2V  42''-4,  the  end  3^  13'  4r^-l  (mean  time  at  the  riw?e),. 
and  the  duration,  therefore,  2^'  5V  58^^*7.  .The  apparent  oiame*. 
ter  of  the  moon,  and  the  distance  of  the  borders  of  the  sun  and 
moon,  were  measured  with  great  accuracy ;  and  the  steps  taken 
for  measuring,  as  well  as  for  correction,  are  very  clearly  dis* 
played.  A  barometer,  with  a  thermometer  within  and  without, 
were  also  noticed  during  the  progress  of  the  eclipse,  but  without 
observing  any  alteration  in  either  of  them.  The  dinunutioii,of 
light  he  states  to  have  been  very  trifling ;  by  no  means  so  gt^t. 
as  in  the  eclipse  which  occurred  Nov.  1816,  although  only  *7o  of 
the  sun's  disc  was  then  obscured,  and  *87  on  the  occasion  qpw. 
adverted  to.  Venus  was  seen,  however,  by  thousands '  of  9pec-^ 
tators  with  the  naked  eye,  and  Mars  was  visible  to  many. ;  We 
pass  over  the  observations  of  Mr.  Dollond,  Mr.  Groombiidgie,  abd. 
Dr.  Pearson,  which  do  not  convey  any  new  or  curious  inanima- 
tion on  the  subject,  to  insert  those  of  Mr.  Wiseman,  of  Nbmich, 
which  are  both  new  and  curious.  After  stating  that,  acc^tf^^i^ 
to  Mr.  Wiseman,  the  eclipse  began  at  Norwich  (north  latitjide 
o2^  38^  east  long.  5'  10''  in  time  from  Greenwich),  at  0»'  28' «^, 
and  ended  at  3**  21'  40",  Mr,  Baily  thus  continues  the  narratire: 
*'  This  gentleman  has  also  sent  me  the  result  of  some  experimisnts 
on  the  power  of  the  burning  lens  on  different  substances,  dur- 
ing the  time  of  the  eclipse.  Having  procured  a  piece  of  pastes, 
board,  he  aflSxed  thereto  four  equal  pieces  of  different  cokniieif 
cloths  ;  viz.  black,  blue,  yellow,  and  red  ;  and  placed  them  Sai&- 
cessively  in  the  focus  of  a  burning  lens  on  the  dfay  preceding  the' 
eclipse.  The  following  are  the  periods  at  which  they  respect^ 
ively  took  fire :  viz. 

Black  in  seven  seconds. 
Blue  in  seven  seconds. 
Red  in  eight  seconds. 
Yellow  in  sixteen  seconds.   - 

He  also,  on  the  same  day,  subniitted  the.  bulb  of  ^  theroiope*: 
ter ^ which  then  stood  at  66^)  to  the  focus  of  the  lens  j  andia.U 
jnihui& !t  ri)Be  to  94"^,  and  probaU^  v}o\x\d Wn%  I^ai^^ 
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he  Bot  been  ^ppreheasive  that  the  glass  would  have  been  broken 
by  the  heat.  ;  These  experitnents  were  made  at  about  two  o'clock 
in  the  afternoon,  in  order  that  they  might  correspond  with  tlije 
time . €^ the  edipse  at  its  greatest  obscuration.  On  the  following 
-dayi.  about  ^ali  an  hour  after  the  commencement  of  the  eclipse^ 
he-  iLpplied  the  cloths  in  succession  to  the  focus  of  the  lens^  and 
j^und  the  periods  at  which  they  respectively  took  fire  to  be  as 
fbliow;  viz. 

Black  in  twenty  seconds. 

Blue  in  twenty  seconds. 

Red  in  sixteen  seconds. 

Yellow  in  forty  seconds. 

•At  about  half  an  hour  before  the  end  of  the  ecHpse^  he  again 
subihitted  them  to  the  focus  of  the  lens,  and  found  their  periods, 
^fighition  to  be  as  under ;  viz. 

Black  in  seventeen  seconds. 
Blue  in  eighteen  seconds. 
rv  Red  in  fouiteen  seconds. 

Yellow  in  twenty-four  seconds. 

■ 

.  But  during  the  time  of  the  greatest  obscuration,  he  could  not 
produce  any  effect  upon  them  whatever.  The  thermometer  at 
ijie  commencement  of  the  eclipse  was  at  66^,  and  by  two  o'clock 
Iia4  fallen  to  61-^^.  This  was  about  the  middle  of  the  eclipse ; 
aAlA  Mr.  Wiseman  assures  me  that  at  this  time  he  held  the  bulb 
•in  the  focus  of  the  burning  lens  for  upwards  of  four  minutes,  but 
without  producing  any  sensible  effect.  At  a  quarter  past  two, 
he  repeated  the  same  experiment,  and  with  the  same  result, 
4ilt^oa^h  the  sun  was  free  from  clouds.  At  the  termination  of 
tile  echpse,  the  thermometer  rose  to  64°.  Mr.  Wiseman  also 
states  that  he  fitted  up  a  prism  in  a  darkened  room,  and  that  he 
made  several  observ-ations  on  the  coloured  rays  which  were 
thrown  on  a  screen  of  white  paper.  He  says,  that  during  the 
^continuance  of  the  eclipse,  the  yellow  and  blue  rays  were  gene- 
rally increased  in  brilliancy,  whilst  the  red  became  exceedingly 
faint,,  and  did  not  occupy  more  than  half  their  usual  breadth. 
As  I  am  not  aware  that  any  experiments  of  a  similar  kind  were 
ixunde  during  this  eclipse,  and  as  the  results  are  somewhat  singu- 
lar, although  anticipated  by  Mr.  Wiseman,  I  have  thought  it 
right  to  state  them  h^re,  in  order  that  the  attention  of  the  public 
may  be  excited  thereto  in  any  future  eclipse."  Mr.  Biiily 
received  some  communications  from  the  Continent,  which  tend 
to  confirm  the  observations  made  by  former  astronomers,  on  this 
singular  and  rare  phenomenon.  The  formation  of  the  annulus 
is  mentioned  by  Mr.  Albert,  at  Frankfort  on  the  Maine,  by  Prof* 
Stark,  at  Augsbure,  who  represents  its  duration  to  have  been 
6^AT^'5^hy  rrof.  bchwerd,  at  Spire,  who  describes  ^ibu^ti^t. 
s(i\&e  point  oFoDe  of  the  horns,  six  seconds  b^toi^  XXx^  ^"c^^ii^ 
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was  formed,  aad  by  M.  Nicolai,  at  the  Obaeivatory  of  the  Grand 
Duke  of  Baden,  at  Manheim,  whose  account  oeserves  to  be 
transcribed.  "  The  actual  formation  of  the  annulus  was  veiy 
remarkable;  for  about  a  second  before  it  occurred,  the  £ae 
curve  of  the  moon*s  disc,  then  immediately  in  contact  with  the 
.  edge  of  the  sun,  appeared  broken  into  several  parts ;  and  in  a 
moment  these  parts  flowed  together  like  drops  of  water  or 
quicksilver  placed  near  each  other.  At  the  dissolution  of  the 
annulus,  a  similar  appearance  presented  itself;  for  the  deUcate 
thread  of  light  then  formed  by  the  annulus,  instead  of  hmg 
broken  in  one  place  only,  was,  in  an  instant,  divided  in  sevem 
places  at  once.  The  thermometer  (reduced  to  Fahrenheit's 
scale)  was  at  the  commencement  of  the  eclipse  at  66-^-°,  and  fell 
towards  the  middle  to  63°,  but  afterwards  rose  a^in  to  66^V 

Prof.  Moll,  of  Utrecht,  in  a  memoir  entitled,  like  the  preced- 
ing, *'  On  the  Solar  Eclipse  which  took  place  on  Sept.  7,  1820^* 
has  transmitted  an  account  of  numerous  observations  made  at 
Amsterdam,  Groningen,  and  Middelburg.  Prof.  Van  Swinden's 
statement  respecting  the  formation  of  the  annulus  is  exceedingly 
interesting,  but  without  the  aid  of  his  figures  would  not  be  well 
understood:  besides,  we  suspect  that  the  venerable  author  of 
the  Positiones  Physica  has  experienced  at  the  time,  periiaps 
through  his  enthusiasm  in  the  cause,  certain  optical  deiUBioim. 
Mr.  Grave,  also  of  Amsterdam,  adds  likewise  some  remarks  as 
to  the  appearance  of  the  eclipse.  He  made  use  of  an  English 
lefiector  made  by  Mann.  The  formation  of  the  annulus  appeared 
to  Mr.  Grave  the  most  beautiful  phenomenon  which  ne  ever 
beheld,  and  he  has  delineated  it  with  considerable  effect. 

Of  the  remaining  memoirs  composing  this  valuable  vohime, 
we  cannot  convey  any  important  account,  in  the  abridged  form 
to  which  we  are  confined  :  we  regret  the  less,  therefore,  that  die 
space  still  remaining  allows  only  the  repetition  of  their  titles : 
riz.  On  the  Comet  discovered  in  the  Constellation  Pegasus  in 
1821,  Jby  M.  Nicollet,  of  Paris.  On  the  Comet  discovered  in  the 
Constellation  Pegiisus  in  1821 ;  and  on  the  luminous  appear- 
ance observed  on  the  dark  side  of  the  Moon  on  Feb.  6,  1821^ 
by  Dr.  Olbers,  of  Bremen.  On  a  luminous  appearance  seen  on 
the  dark  Dart  of  the  Moon  in  May,  1821,  by  the  Rev.  M.  Ward. 
On  the  Occultations  of  Fixed  Stars  by  the  Moon ;  on  the  Be- 
peating  Circle  ;  on  the  Perturbations  of  the  new  Planets ;  and 
Observations  on  the  late  Comet  and  the  Planet  Vesta,  by  Prof. 
Littrow,  of  Vienna.  On  the  Places  of  145  new  Double  Stars, 
by  Sir  William  Herschell,  President  of  the  Astronomical  Society. 
Universal  Tables  for  the  reduction  of  the  Fixed  Stars,  by 
S.  Groombridge,  Esq..;  and,  lastly  (17th  memoir).  Observations 
of  the  Solar  Eclipse  which  took  place  on.  Sept.  7,  1820;  com* 
jnumicated  in  a  letter  from  M.  Piazzi  to  the  Foreign  Secretary* 
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Article  X. 

SCIENTITIC    INTELLIGlfiNCE,   AND    NOTICES   OF    SUBJECTS 

CONNECTED    WITH    SCIENCE. 

!•  Abbe  Hauy. 

The  following  account  of  the  accident  which  occasioned  the  death 

pf  this  eminent  philosopher,  has  been  transmitted  by  a  medical  friend 

At  Paris  to  the  Editor,  accompanied  with  a  copy  of  Baron  Cuvier's 

discourse  at  his  funeral,  the  original  of  which  our  readers  will  prefer  to 

4aiy  translation  :— 

On  the  afternoon  of  the  Hthof  May,  while  alone  in  his  cabinet,  the 
•Abbe  Haiiy  fell  down,  I  rather  imagine  in  consequence  of  a  slip,  for 
I  cannot  find  that  he  suffered  any  loss  of  sensibility,  nor  did  he  subse- 
quently exhibit  any  symptom  oi  cerebral  affection,  which  could  war- 
imxxt  the  idea  of  ^  fit. 

After  some  little  time,  he  managed  to  call  his  attendants  to  his  assist- 
ance. Some  days  elapsed  before  the  exact  nature  of  the  injury  which 
lie  had  received  was  ascertained,  the  pain  which  he  experienced  from 
ity  added  to  that  which  he  before  acutely  suffered  from  a  nephritic 
€»)mplaint,  rendering  a  very  minute  examination  difHcult.  After  some 
dme,  however,  a  fracture  of  the  neck  of  the  osjbmoris  was  discovered. 
Fortunately. for  the  Abbe,  he  was  attended  by  Almand,  surgeon  to  the 
'Hospice  Salpetriere ;  and  as  this  gentleman  does  not,  like  many  of  his 
countrymen,  entertain  vain  hopes  of  reunion  in  fractures  of  this  kind, 
the  good  old  man  was  spared  the  fatigue  of  a  useless  and  distressing 
apparatus. 

Notwitlistanding  the  diminution  in  his  strength  and  appetite,  the 
Abbe  continued  to  cherish  the  prospect  of  recovery  till  almost  the  last; 
.and  in  conversation  with  the  few  scientific  friends  who  were  permitted 
to  see  him,  he  exhibited  full  proof  of  the  unabated  vigour  of  his  recol- 
lection and  reasoning  powers.  A  few  days  before  his  death,  which 
occurred  about  nine  o'clock  oh  the  morning  of  the  1st  of  June,  it  was 
.discovered  that  a  collection  of  matter  had  formed,  afler  the  evacuation 
of  which,  his  decline  became  more  rapid  than  it  had  previously  been. 
■^e  extreme  heat  of  the  weather,  probably  had  some  effect  in  accele- 
ratting  it. 

In  consequence  of  the  Abbe  liaiiy's  being  Canon  of  Notre  Dame, 

eustoni  required  a  considerable  service  to  be  celebrated  in  the  cathe- 

-^al  on  the  occasion  of  his  funeral,  but  the  circumstance  of  its  happen- 

.ing  on  the  day  on  which  that  building  was  occupied  by  the  Chamber  of 

Deputies,  in  the  performance  of  the  usual  ceremony  on  the  election  of 

new  members,  prevented  this  service  from  being  performed  there,  and 

^.  dispensation  was  obtained  to  go  through  it  m  the  Abbe's  parish 

;  churchy    My  engagements  prevented  me  ft'om  being  present  on  this 

/occasion,  but  the  ceremony  must  have  been  one  of  considerable  length, 

for  though  the  corpse  left  the  garden  between  10  and  11,  it  did  not 

wetuih  Pdre  la  Chaise  till  nearly  ihree  o'clock. 

Here  too  I  was  nearly  prevented  from  attending,  for  it  happened 
tliat4Ki  thatvery  day»  the  students  of  Law  and  Medicine  were  desiroiia 
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of  paying  anniversai'y  honours  to  a  young  man  of  the  name  of  Allemimd, 
who,  two  yearg  before,  had  been  killed  by  the  gens  d'armes.  With  a 
view  to  thwart  them,  the  police  placed  troops  to  stop  the  different 
avenues  to  the  burying- ground.  By  some  of  these  I  was  foifaiddoi 
entrance,  but  I  was  more  successful  in  a  second  attempt,  mhem  I  walked 
by  the  side  of  the  corps.  Several  of  the  company  were  less  fortunate, 
and  were  absolutely  refused  admittance.  Gay-Lussac,  the  PresideBt 
of  the  Institute  this  year,  attended  with  several  of  his  feUow-members; 
and  the  Baron  Cuvier  read  the  speech,  of  which  I  have  sent  a  copy,      x 

While  this  was  being  read,  some  of  the  Abbe's  brother  professon^   m 
whose  years  indicated  that  they  must  ere  long  follow  him,  were  mekfld 
into  tears.     Most  of  the  companv,  according  to  custom,  sprinkled  Aol^ 
water  over  the  grave  before  leavmg  it. 

A  small  body  of  the  veteran  troop  employed  as  the  g^rd  at  Che 
garden,  attended  the  funeral,  and  while  standing  at  the  ground,  find 
twice  in  platoons,  and  on  retiring  they  singly  discharged  their  pieces 
into  the  grave. 

The  new  edition  of  the  Abbe's  Mineralogy  will  very  shortly  bepd)- 
lished ;  he  had,  as  he  told  me,  very  nearly  brought  it  to  a  coocliitiiNi 
himself.  He  laboured  at  it  very  closely,  and  was  as  anxious  about  his 
success  and  credit  as  any  young  author  could  be. 

FUNERAILLES  DE  M.  L*AbBE  HaDY. 

Le  3  «/«/w,  1822,  oiit  en  lieu  les  Junerailles  de  M.  I^Abb^  {RenerJud) 
Haiii/f  Membre  de  VAcademie  Rot/ale  des  Sciences,  Arrivi  mt 
lieu  de  la  sbpuUurey  M.  le  Baron  Cuvier ^  Secrbiaire  PerpStud  de 
r Academic  Rot/ale  des  Sciences^  et  Direcleur  du  Museum  d'Histoire 
Naturelle,  a  prononci,  au  nom  des  deux  etablissemens  le  ditcomrs 
suivant, 

•  Messieurs. — Par  quelle  fatalit6  la  mort  semble-t-elle  depuis  quelqae 
temps  se  plaire  ii  redoubler  ses  coups  ? 

En  peu  de  jours  nous  avons  accompagn6,  vers  ses  tristes  et  demten 
demeures,  les  Halle,  les  Richelieu,  les  Sicard,  les  Vanspaeudonck. 

Ni  les  talents,  ni  les  grandeurs,  ni  les  services  rendus  k  Phumanit^ 
n'ont  pu  a  doucir  ses  arrets. 

Elle  frappe  aujourd'hui  le  genie  et  la  vertu;  elle  nous  enleve  i  la 
fois  le  plus  parfait  modele  du  scrutateur  de  la  nature,  et  celui  du  lage, 
heureux  de  la  jouissance  de  la  verite,  de  ce  bonheur  sur  lequeloe 
peuvent  rien  ni  les  r6volutions  ni  les  caprices  du  sort. 

Au  milieu  d*occupations  obscures  et  laborieuses,  une  id6e  vientsoa- 
rire  il  M.  Haiiy ;  une  seule  mais  lumineuse  et  feconde.  D^  lora  ii  K 
cesse  de  la  suivre,  son  temps,  les  facultes  de  son  esprit,  il  lui  consaon 
^ut.  Pour  elle  il  etudie  la  min6ralogie,  la  g6ometrie,  la  physique;  il 
«emble  vouloir  devenir  un  homme  tout  nouveau ! 

Mais  aussi  quelle  magnifique  recompense  accordee  h  ses  efforts  ? 

II  devoile  la  secrete  architecture  de  ces  productions  my8t6rieuflet  oii 
la  matiere  inanimee  paraissait  offrir  les  premiers  mouvements  de  la  vie; 
•oil  il  semblait  qu'elle  prit  des  formes  si  constantes  et  si  precises,*  par 
des  principes  analogues  ^  celles  de  Torganisation.    .  > -: 

II  separe,  il  mesure  par  la  pensee  les  matcrieux  invisibles  dont  ae 
ferment  ces  etonnants  edifices ;  il  les  soumet  k  des  lots  invariablcs-;  il 
pr^voit  par  le  calcul  les  resultats  de  leurs  assemblages  {  et  partni'^es 


inillierd  de  ces  calculs,  aucun  ne  se  trou?e  en  defaiit.  Depais  c^  cub6 
de  sel  que  chaque  jour  nous  voydns  nattre  sous  nos  yeux,  jusqu'^  ie& 
saphirs  et  ces  rubis  que  des  cavernes  obscures  cachaien't  eu  vain  i 
Rcttre  luxe  et  ^  notre  avarice,  tout  obeit  aux  m^tnes  regies ;  et  pUiM 
3es  innombrables  m^morphoses  que  subissent  tant  de  substances,  il 
n^en  est  aucune  qui  ne  soit  consignee  d'avance  dans  les  formules  de 
M»  Hauy. 

Comme  un  de  nos  plus  illustres  confreres  a  dit  avec  raison,  qu'il  n'y 
Hura  plus  nn  autre  Newton,  parce  qu'il  n'y  a  pas  un  second  syst^me  du 
.moade,  un  pent  aussi,  dans  une  sphere  plus  restrainte,  dire  qu'll  n'y 
iuira  point  un  autre  Haiiy,  parce  qu'il  n'y  a  pas  une  deuxi^me  structure 
ides  cristeaux. 

Semblables  encore  en  cela  ^  celles  de  Newton,  les  d6couverter  de 

•M.  Haiiy,  loin  de  perdre  de  leur  generalite  avec  le  terns  en  gagnent 

twns  cesse,  et  I'on  dira  et  qu'il  en  a  ete  de  son  genie  comme  ^de  ses 

d6couvertes.    Loin  que  I'age  otat  quelque  chose  au  merite  de  ses  tra- 

vaux  c'etaient  toujours  les  derniers  qui  etaient  les  plus  parfaits,  et  les 

personnes-qui  ont  vu  I'ouvrage  auquel  il  travaillait  dans  ses  derniers 

moments,  nous  assurent  qu'il  sera  encore  le  plus  admirable  de  tout. 

-.    Quelle  douce  existence  que  celle  qui  se  devoue  ainsi  toute  enti^re  au 

culte  d'une  verite  grande  et  certaine ;  d'une  verite  autour  de  laquelle 

se  groupent  chaque  jour  de  nouveaux  faisceaux  de  verites  subordon- 

nees.     Combien  un  tel  spectacle  eclipse  aux  yeux  de  I'homme  digne 

d'en  jouir,  ce  que  le  monde  peut  lui  offrir  ae  plus  brillant,  et  qui 

jamais  I'apprecia  mieux  que  M.  Haiiy.    Ces  objets  m^me  qu'il  etudi- 

ait  sans  cesse,  ces  pierreries  qu'une  aveugle  fureur  va  chercher  si  loin, 

*iui  ptix  de  tant  de  fatigues  et  quelquefois  au  prix  de  tant  de  sang,  ce 

3ti'elle8  ont  de  precieux  pour  le  vulgaire  etait  precisement  ce  qiii  lui 
emeurait  etranger.  Un  nouvel  angle  dans  le  plus  commun  des  cris- 
taux  Taurait  interesse  plus  que  les  tresors  des  deux  Indes.  Ces  joyaux 
St  cbers  ^  la  vanit6,  ces  diamants  dont  les  rois  eux-m^mes  sont  fiers  de 
parer  leur  couronne,  passaient  journellement  dans  sons  humble  rMuit 
sans  I'emouvoir  au  milieu  de  sa  simplicite ! 

Que  dis-je?  tous  le  fracas  du  monde  exterieur  ne  le  laissait  pas 
moins  impassible.  II  n'a  6te  ebranle  ni  par  les  menaces  des  hommes 
farouches  qui  en  voulurent  un  instant  a  sa  vie,  ni  paries  hommages  qu'd 
d'autres  epoques,  des  hommes  en  pouvoir  se  6rent  un  honneur  de  lui 
-.rendre.  Dans  tous  les  temps  un  jeune  homme  studieux,  un  ^Idve 
capable  de  saisir  ses  idees,  tivait  plus  de  droits  sur  lui. 

Lors  meme  que  sa  sante  ne  lui  permettait  pas  de  se  rendre  dans  son 
auditotre,  il  aimait  ^  s'entourir  de  cette  jeunesse,  ^  lui  prodiguer  ses 
conseils.  ^  lui  distribuer  ces  productions  curieuses  de  la  nature,  que 
Peatime  de  tous  les  hommes  instruits  faisait  affluer  de  tous  cotes  dans 
jsa  collection. 

Mais  ce  que  ces  nombreux  Aleves  trouvaient  encore  pres  de  lui,  de 
superieur -^  ses  dons  et  meme  ^  ses  lemons,  c'etait  son  example ;  c*6tait 
Faspect  de  cette  douceur  inalterable  ^  chaque  instant  r6compens6e  par 
le  tendre  d6vouement  de  sa  famille ;  celui  de  cette  pi6t6  simple  et  tol6- 
rante,  mais  que  les  speculations  les  plus  savantes  ne  d^toumaient  cepen- 
dant  d'aucun  de  ses  exercises ;  le  spectacle  enfin  de  cette  vie  si  pleine, 
81  calme,  si  consid^e,  dont  ce  que  le  monde  et  la  science  ont  ae  plus 
illo^re  s*efit' effercee  d'adoucir  les  demi^res  souffrances.  -  ' 

vQufils  l^emssentdonc  la  mentoire  d'Uu  si  boa  maUxi^V*^^'^!^^^'^'^ 
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Uient  jamais  le  mod^  au.il  leur  laisse,  et  que,  pr^  de  son  toipb^Uf 
jsa  ae  promettant  de  rimiter,  ils  r6joui88ent  encore  son  ombre. 

.£t  nous  m6mes,  mes  chers  coU^ues,  au  milieu  des  larmes  que  nous 
arrache  une  perte  si  douleureuse>  cherchons  qu^Iques  consolations  dans 
ces  souvenirs ;  disons  nous  bien :  quel  homme  jouir  ici  foas  d*un  bon- 
Iieur  plus  constant  ?  quel  homme  fut  jamais  plus  certain  d'un  bonheur 
eternel  ? 

II.  Volcano  in  Iceland. 

According  to  the  last  but  imperfect  news  from  Iceland,  the  vokaao 
in-.Ejafields^jokull  had  remained  quiet  until  the  26th  of  June»  whan  a 
new  eruption  of  ashes  took  place,  which  seems  to  have  done  morehmn 
tban  the  former.  It  is  reported  that  the  foot  of  the  mountain  had 
burst,  and  that  a  current  of  lava  had  begun  to  flow.  The  inhabitants 
of  the  nearest  villages  have  been  obliged  to  leave  their  houses.  On  the 
north  part  of  the  island  frequent  earthquakes  have  been  felt,  but  they 
were  not  violent,  and  have  done  little  damage. 

III.  Jeffersonite. 

A  new  mineral,  to  which  the  above  name  is  given,  has  been  disco- 
vered at  the  Franklin  Iron  Works,  by  MM.  Vanuxem  and  Keating, 
about  six  miles  to  the  north*east  of  the  town  of  Sparta,  in  Sussex 
County,  New  Jersey. 

The  following  description  of  this  mineral  is  given  by  the  last- 
named  gentleman: 

**  This  mineral  has  hitherto  been  found  in  lamellar  masses,  the  largest 
of  whicli  does  not  exceed  a  pigeon*s  egg,  imbedded  in  Franklinite  and 
'Garnet. 

**  It  presents  three  distinct  cleavages,  two  of  which  are  considetaUy 

•easier  than  the  third.     These  cleavages  lead  us  for  a  primitive  form  to 

a  rhomboidal  prism,  with  a  base  slightly  inclined.    The  angles  of  the 

lirism  are  106   and  74°,  those  of  the  inclination  of  the  base  are  9^i^  4^5* 

joad  85°  W.    There  is  another  face,  which  makes  with  the  vertical  fiice 

of  the  prism,  angles  of  110°  and  70°.     I  have  likewise  seen,  in  one 

instance,  cleavages  parallel  to  a  rhomboidal  prism  of  1 16°  and  64°.    I 

have  also  obtained  cleavages  under  an  angle  of  about  90°  45'  and 

.80°  15'.     I  have  not  been  able  to  trace  the  connexion  between  these 

;and  the  former,  but  I  am  inclined  to  think,  that  they  result  firam  the 

joombination  of  the  two  prisms  just  mentioned.    I  had  hoped,  as  acme 

of  the  cleavages  have  a  tolerable  degree  of  lustre,  to  have  been  enabled 

J  to  determine  the  angles  by  the  reflecting  goniometer,  but  all  my 

.attempts  to  that  effect  have  proved  unsuccessful.    I  have  not  been  able 

to  obtain  a  reflection  from  any  one  face. 

*^  The  hardness  of  this  mineral  is  intermediate  between  that  of  fiuor 
spar  and  apatite.  It  is  very  readily  scratched  by  pyroxene  (malacolite). 

**  lis  specific  gravity  varies  from  3'51  to  3*55.  I  have  in  one 
.instance  obtained  it  as  high  as  3*64,  but  I  suspect  the  mineral  to  have 
been  mixed  with  Franklinile. 

**  Its.colourisdark  olive-green,  passing  into  brown. 

**  It  is  slightly  translucent  upon  the  edges. 

**  Its  lustre  is  slight,  but  semi-metallic  upon  the  £Eicea  of  cleavage;  in 
ibe  tnansverae  fracture,  it  is  resinous. 

**  The  fractare  is  lamellar  when  in  the  direction  of  deavagej  otber* 
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*<  Wk^  scmtclied  witiv  a  Icnife,  the  streak  is  greyidk, 

**  The  colour  of  the  powder  is  a  light-green. 

f*  Before  the  blowpipe,  it  metta  readily  into  a  dark-coloured  globule* 

**  It  displays  no  electric  signs,  either  naturally  or  by  heat  or  mctian* 
^  **  It  is  not  magnetic,  either  in  the  common  way,  or  by  the  ingenious 
tnethod  of  double  magnetism,  which  we  owe  to  Abb6  Haiiy. 

**  The  acids  do  not  act  upon  it  when  cold.  When  digested  a  long 
4ime  with  boiling  nitro-muriatic  acid,  about  1-lOth  is  dissolved.  The 
ifitidue  is  of  a  lighter  colour.*' 

The  analysis  was  performed  by  Mr.  Keating,  who  found  it  to  con* 
•Ntof 

Silica 56-0 

Lime 15*1 

Protoxide  of  manganese IS'5 

Peroxide  of  iron 10*0 

Oxide  of  zinc TO 

Alumina 2*0 

Loss  by  calcination 1*0 

Loss 1'4< 

loao 

The  following  remarks  are  added  by  Mr.  Keating : 
^^The  jefiersonite  presents  some  points  of  resemblance  with  the 
■|mroxene  of  Haiiy,  but  still  it  can  be  well  distinguislied  from  it.  Its 
Cleavages  are  essentially  different  from  those  of  the  pyroxene,  bat 
appear  to  approach  some  of  the  faces  of  crystals  of  substances  which 
Imve  been  united  to  this  species ;  for  instance,  the  angles  in  the  diop*- 
side  (mussite  and  alalite),  fassaite,  and  in  the  pyroxene  analogique^ 
come  very  near  some  of  the  angles  of  cleavage  obtained  in  theJdSfer- 
sonite.  I  at  first  indulged  the  idea  that  these  cleavages  might  be  cmK 
aklered  as  cleavages  parallel  to  the  faces  of  i^econdary  crystals  of 
pyroxene,  but  upon  reflection  I  am  fully  convinced  that  this  is  not  the 
case  ;  for  the  angles  which  we  have  measured  cannot  be  deduced  from 
the  others  by  a  strict  mathematical  calculation,  and  though  they  may 
approximate,  they  are  not  the  same.  Besides,  no  analog}'  can  warrant 
iis  in  admitting,  that  the  regular  cleavages  of  one  substance  can  disap- 
pear entirely,  and  be  replaced  by  cleavages  parallel  to  secondary  crys- 
tals. On  tne  contrary,  wherever  minerals  have  been  found  presenting 
different  orders  of  cleavage,  the  first  or  those  parallel  to  the  primiti've 
form  were  always  predominant.  Thus  in  carbonate  of  lime,  it  is  not 
uncommon  to  meet  the  cleavage  parallel  to  the  equiaxe^  but  I  believe  in 
every  instance  the  primitive  is  predominant.  In  a  rarer  and  more  inte- 
resting instance,  that  of  fluor  spar,  Prof.  Mohs  has  described,  and  I 
have  seen  in  his  possession  in  Freyberg,  specimens  of  the  Saxon  fluor 
which  cleaved  in  the  direction  of  the  cube  and  the  dodecahedron,  but 
the  octahedral  cleavage  was  very  distinct.  Before  we  change  our 
opinion  on  ihis  point,  we  must  change  all  our  ideas  of  cleavage^  and  of 
its  high  importance  in  the  determination  of  minerals. 

**  In  the  hardness  there  is  also  a  remarkable  difference,  the  pyroxene 
being  decidedly  harder.  The  specific  gravity  is  likewise  different: 
die  highest  specific  ^vity  of  pyroxene  rieceraedi  by  Haiiy  \b  that  ofn 
\arfjd  crystal  from  l^uvius^  which  gave  S*a51B.    "V^ft^a^gc^Vtiywto. 
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grstjiiy  indicated  by  ^lohsis  3*5»  while  that  of  tfce  jaftrioniite- fcii^! m 
every  instance  which  I  have  seen,  exceeded  this  limit.  • . .  ^    .      ? :  v   .    D 

.  <^  The  chemical  analysis  offers  another  important  4i&renGe»')Mij  ;tbt 
aiwence  of  magnesia,  which  appears  to  be  essential  to  pyrOxeiie.'.;  ;  :r., 
*^  For  these  and  other  reasons,  I  oonceire  that  there  ca»beiiodmAti 
as  to  the  necessity  of  considering  this  mineral  as  a  distincst  afieciese :•'!; 
^am  inclined  to  believe  that  a  closer  study  of  the  diopside  anid  IStlnlte^ 
and  of  the  pt/raxene  analogiqucj  might  lead  to  their  separation  from-  th|t> 
pyroxene  and  union  with  the  jeftersonite.  This  is  a  subject  whick 
appears  to  me  fraught  with  interest,  but .  upon  which  I  am  not  abte^H.' 
offer  any  thing  but  conjectures,  as  my  specimens  of  these  minerals  sre 
not  as  good  as  would  be  necessary  to  enable  me  to  decide  this  point. 
I  shall  close  these  remarks  merely  by  observing  that  a  simila^Y  opinioa 
is,  I  believe,  entertained  by  Mr.  Vanuxem." 

IV.  Instrumentjbr  measuring  the  Compression  of  Water. 

Prof.  Oersted  has  used  a  very  simple  instrument  for  measuring  the 
compression  of  water.    He  fills  a  cylinder  of  glass  with  water  YRhich 
has  been  deprived  of  its  air,  the  cylinder  has  on  its  upper  end  aa^aif', 
tight  cover  of  brass,  through  which  a  screw  passes  with  a  sniaU  pist^; 
of  brass  on  its  lower  end,  which  presses  on  the  water.    In  the  cyliad^j, 
is  a  thermometer  tube  filled  with  the  same  water  as  the  cylinder* land, 
having  on  its  upper  open  end  a  small  column  of  mercury  which,  tlie-. 
tube  being  very  narrow,  remains  there  without  sinking  into  the ,^ulb*. 
Suppose  now  the  water  being  pressed  in  the  cylinder  by  screwlnedoiia 
the  piston,  this  pressure  will  act  equally  powerful  on  the  openen^oftfce. 
tube,  as  on  the  outside  of  the  bulb,  so  that  the  pressure  being,  equalioa 
the  interior  and  on  the  exterior  side  of  the  glass  bulb,  neither  eipaor 
sion  nor  contraction  of  its  walls  can  take  place,  the  state  of  themercuij' 
above  the  water  in  the  glass  tube  will,  therefore,  immediately  ipdifCfifie. 
the  compression.     Professor  Oersted  had  previously  ascertaiaed  the 
capacity  of  the  bulb  and  of  the  tube  by  weighing  the  mercury  which 
they  were  able  to  hold.    The  pressure  exerted  by  the  screw  on  the 
water  was  measured  by  another  tube  filled  with  air,  likewise  inclosed  in 
the  cylinder.     Thus  he  obtained  the  result,  that  the  compressibility  of 
water  diminishes  very  quickly  with  the  increase  of  pressure,  and  that 
the   mean  compressibility  at  a  pressure  of  3  to  4   atmospheres  is 

— for  each  atmosphere,  which  agrees  pretty  well  with  the  experi- 

roents  of  Canton. 

V.  Tutenag.  ■    =' . 

This  substance  has  lately  been  analyzed  by  Dr.  Fyfe,  The  fpnafr**. 
ing  is  the  Doctor's  account  of  the  specimen  he  examined : 

^'  Dr.  Howison,  of  Lanarkshire,  was  so  fortunate,  when  in  Chiha»iBi 
to  procure  a  basin  and  ewer  of  Chinese  or  white  copper,  a  piart  of  wmc|i. 
he  sent  me  for  analysis.  From  the  experiments  I  nave  perfbrm^'da 
it,  I  find  the  composition  to  be  different  from  what  is  stated  bV  ^ 
above-named  chemists,  its  component  parts  being  copper,  zinc,:iu^|f> 
and  iron ;  the  last  of  which,  however,  is  but  in  small  quiihtity.'     .  '  •' 

*<  The  basin  in  the' possession  of  Dr.  Howison  is  of  a  whitisli  bblojtr, 
approaching  to  that  of  silver,  and  is  very  sonorous.  When  held  ilii  jihe 
hand,  and  struck  with  the  fingers  of  the  other,  the  sound  is  dift^^'^''^ 
teurd  at  the  distance  of  an  EtigUsh  mUe;    It  k  dlso  big^ily 
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■nd  do^s  not  seem  to  be  easily  tarnished.  The  piece  that  was  sent  me 
I  found  was  malleable  at  a  natural  temperature,  and  at  a  red  heat ;  but 
vrh^n  heated  toiwhiteness,  it  was  quite  brittle,  breaking  with  the  sKght- 
est  blow  of  a  hammer.  By  sreat  caution,  it  was  rolled  into  thin  plates^ 
■ttd  was  drawn  into  wire,  of  aoout  the  thickness  of  a  line  needle.  When 
flis^  in  contact  with  the  atmospheric  air,  it  oxidated,  and  burned  with 
•k  whitish  flame,  in  the  same  way  as  zinc  does.  Its  specific  gravity  at 
fi8o  was  8-432. 

ru.  piy^  grains  of  it  were  subjected  to  analysis,  with  the  view  ofascer* 
taining  the  proportion  of  its  ingredients ;  the  result  was, 

Copper 2-02  Or  in  the  100  parts,    40'4> 

Zinc. 1-27  25-4 

Nickel 1-58  31-6 

Iron 0-13  2  6 

500  100-00 

*^  Tlie  method  which  is  practised  in  preparing  white  copper  is  not 
known  in  this  country,  though  it  seems  to  be  the  general  opmion  that 
it  is  procured  by  the  reduction  of  an  ore,  containing  the  ingredients  of 
whicn  it  is  composed.  In  a  letter  I  received  from  Dr.  Howison,.  he 
mentions,,  that  Dr.  Dinwiddie,  who  accompanied  Lord  Macartney  to 
China,  showed  him,  when  at  Calcutta,  several  specimens  of  the  ore 
firom  which  he  was  told  the  white  copper  was  procured,  and  which  he . 
obtained  at  Pekin.  The  basin,  in  the  possession  of  Dr.  Howison,  cost 
in  China  about  one-fourth  of  its  weight  in  silver ;  and  the  exportation 
of  utensils  of  this  alloy  is  prohibited.  These  circumstances  also  render' 
probable  the  opinion,  that  the  white  copper  is  obtained  by  the  reduc* 
tion  of  a  metallic  ore^  for  in  China,  labour  is  cheap,  and  the  metals  com- 
posing it  are  said  to  be  found  in  great  abundance.— (Edin.  Phil.  Jour.) 


Article  XI. 
NEW  SCIENTIFIC  BOOKS 

PREPARING   FOR   PUBLICATIOlf . 


Mr.  P.  W.  Watson,  of  Hull,  is  preparing  a  work,  to  be  entitled 
*'  Deodrplogia  Britannica:  containing  an  Account  of  the  Trees  and 
Shrubs  that  will  live  in  the  open  Air  of  Britain  the  whole  Year; "  and 
to.be  illustrated  with  coloured  Plates  from  living  Plants. 

Mr.  Worsdale,  sen.  of  Lincoln,  has  ready  for  the  press,  *'  Celestial 
Philpspphy,  or  Genethliacal  Astronomy,''  containing  die  whole  Art  of; 
calculating  Nativities,  and  a  great  number  of  Genitures.  To  be  pub* 
liajh^  in  25  Numbers,  9vo. 

Mr.  Wood  is  preparipg  a  complete  Illustration  of  his  Index  Testaceo- 
logipus,  in  which  he  willgive  an  accurate  figure  of  every  Shell. 

JiAr.  T.Co^r.has  in  tlie  press,  the  Aphorisms  of  Hippocrates,  witli> 
TE^nsIatipns  into  Latin  and  English.   . 

lAjpiktomicai  and  Physiological  Commentaries,  Uy  Hj»\mkV. /^vj^i^ 
SiJi^'geqn,  •  and  Lecturer  on  Anatomy.     8vo. .    To  Vie  i^\i\:Kvd^e^  \cv 
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JUST  PDBUiBBV* 

Observations  (from  Experience)  on  the  Aid  obtained  inTariotis  Difr^ 
eases,  particularly  those  incidental  to  Tropical  Climates,  by  the  £xteF> 
nal  Application  of  Nitromuriatic  Acid  in  a  Bath.  With  si^eral  Caseg, 
wherein  it  has  been  used  by  the  Author  with  great  Utility.  To  wfardi 
is-  added  the  present  most  approved  Mode  of  mixing  the  Acids  and 
preparing  the  Bath.  By  Phineas  Coyne,  MRCS.  Loudon,  &c.  Ss,  6d. 
Boards. 

An  Introduction  to  the  Study  of  Fossil  Organic  Remains,  espedally 
of  those  found  in  the  British  Strata ;  intend^  to  aid  the  Student  in 
his  Inquiries  respecting  the  Nature  of  Fossils,  and  their  Connexion 
with  the  Formation  of  the  Earth.  By  James  Parkinson,  FRCS. 
MGS,  WSE,  and  Csesarean  Society,  Moscow.  With  Plates.  Post 
octavo.     12;. 

Geological  Essays ;  comprising  a  View  of  the  Order  of  the  Strata, 
the  Coal  Fields  and  Minerals,  of  the  District  of  the  River  Avon ;  an 
Introduction  concerning  Primitive,  and  the  Flood-washed  Earth; 
Refutation  of  Errors,  and  Notes  from  the  Best  Authors.  By  JoBeph 
Sutclifie,  AM.  Author  of  a  Grammar  of  the  English  Language.  8vo.  4^; 

The  Study  of  Medicine :  comprisingits  Physiology,  Pathology,  and 
Practice.  By  John  Mason  Good,  MD.  FRS.  Member  of  the  Royal 
College  of  Physicians,  London,  &c.    4  large  Vols.    8vo.     H.  4«. 


Article  XII; 

NEW  PATENTS. 

D.  Gardner,  Edmund-place,  Aldersgate-street,  for  a  stay,  particu- 
larly applicable  to  aapportiog  the  body  under  spinal  weakness,  and 
correcting  deformity  of  shape. — June  18. 

J.  Wass,  Ashover,  Derbyshire,  millwright,  for  an  improvement, 
which  prevents  the  ill  effects  to  vegetation  and  animal  life  that  has 
hitherto  been  occasioned  by  noxious  fumes  and  particles  that  arise 
from  smelting  or  calcining  lead  ore,  &c.— June  15. 

M.  I.  Brunei,  Chelsea^  engineer,  for  improvements  on  steam-engines. 
•i^June  26. 

T.  Gauntlett,  Bath,  surgeons'-instrument-maker;  for  improvements 
on  vapour-baths,  by  which  the  heat  is  better  regulated,  and  the  baths 
rendered  more  portable.—- June  26. 

W.  Brunton,  Birmingham,  engineer,  for  improvements  upon  fire* 
grates,  and  the  means  of  introducmg  coal  thereon.— Jime  26« 

L.  B.  Rabant,  Skinner-street,  Snow^hill,  Gent,  for  an  improved  Bf- 
paratus  for  the  preparation  of  coffee  or  tea.— June  25. 

T.  Postans,  Charles-street,  St.  James's,  Gent,  and  W.  Jeakes,  Great 
Russell-street,  Bloomsbury,  ironmonger^  for  an  improvement  on  cook- 
ing apparatus. — June  26. 

.  G.  Smart,  Pedlar*s  Acre,  Lambeth,  civil  engineer,  for  an  improve- 
ment in  the  manufacture  of  chains,  which  he  denominates  matkematiail 
€haiD8, — July  4*. 
Jm  Smith,  Sheffield,  book-keeper,  ifx  «L\i\m^<yi«iMic^^^iB;,dbft 
steaai'eDgine  boiler.— -July  4. 
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METEOROLOGICAL    TABLE. 
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The  observations  in  eadi  line  of  the  table  apply  to  a  period  of  twentj-fbur  hoins^ 
bttf/naAng  a*  9  A.  M.  on  the  day  indicated  in  the  first  ounsm.  AWsLdMBaftM^iMi^ 
th0  iwait  is  induded  in  the  next  fbUowing  ob8enra&>ii» 
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REMARKS. 


Seventh  Month.^^X.  Cloudy.  8 — 4.  Fine.  5.  A  thunder  stonn  about  two,  a.m.: 
a  very  heavy  shower  about  half- past  ten :  the  rain  continued  till  about  two,  p.  m.  with 
very  fimpicnt  thunder  at  a  distance.  6,  7.  Fine.  8.  Cloudy.  9,  10.  Fine. 
II.  Showery.  12—15.  Fine.  16.  Fine:  night  rainy.  17.  Fine.  18.  Fine:  n^ 
rainy,  with  thunder.  19,  20.  Fine.  21.  Showery.  22.  Fine.  23.  Showeiy. 
24—28.  Fine.    29.  Showery:  some  thunder.    SO,  Fine.     SI.  Showery. 


RESULTS. 


Winds:  N,  3 ;  SE,  2;  S,  2;  SW,  11  ;  W,  3;  NW,  8;  Var.  2. 

Barometer :  Mean  height 

For  the  month ' 29*8ftiiMh0U 

For  the  lunar  period,  ending  the  lltfa 30*058 

For  15  days,  ending  the  9th  (moon  soutli) S(H)67 

For  IS  days,  ending  the  22d  (moon  north) 29-810 

Thramometer:  Mean  height 

For  the  month '-. 6S-74I^ 

« 

For  the  lunar  period  .,..••.......,.,,,••..,.,, 63*43 1 

For  31  days,  the  sun  in  Cancer. •. 64*500 

Evaporation ,.,,, 3*91  in. 

Rwn 3^ 


«i 
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Article  I. 


dimhiary  Accomitofa  new  Class  of  Compounds  of  Sulphur. 
W.  C.  Zeise,  Doctor  of  Philosophy,  ana  Professor  of  Che^ 
stry  in  the  University  at  Copenhagen.* 

a  certain  quantity  of  sulphuret  of  carbon  is  poured  into  a 
ioi^  of  potash,  soda,  or  ammonia,  in  alcohol^  either  pui:e,.0|' 
dning  a  small  portion  of  water,  a  neutral  liquid  i^obtunedi 
fh  the  sulphuret  of  carbon  by  itself  never  snows  any 
properties  :  the  reason  is^  that  tiiis  sulphuret  combines 
other  substances,  and  forms  a  new  acid  which  is  capable  of 
alizing  the  alkalies.  If  potash  has  been  used,  the  new  formed 
lay  be  oT^tained  either  by  great  refrigeration,  or  by  evapo- 
i,  or  it  may  be  precipitated  by  sulphuric  ether.  The  salt 
ins  neither  a  trace  of  carbonic  acid,  nor  sulphuretted 
>gen,  but  the  acid  in  this  compound  is  of  a  peculiar  nature^ 
ontains  carbon^  sulphur,  and  hydrogen ;  it  is  the  same  witii 
zt  to  sulphuret  of  carbon  that  the  hydrocyanic  acid  is 
respect  to  cyanogen.  I  have  called  its  comipounds  with 
bydrocarbosulphates.  Some  of  the  most  remarkable  pirch 
B  of  the  hydrocarbosulphate  of  potash  are  the  following: 
s  salt  crystallizes  in  lon^  needles,  or  in  a  fibrous  mass,  com- 

of  similar  crystals,  it  has  a  peculiar  smell  even  after 
y  been  dried  under  the  air  pump  ;  its  taste  is  a  little  like 
ir,  peculiar,  however,  and  very  strong ;  it  remains  dry  in 
>en  air,  and  is  very  soluble  in  water ;  the  aqueous  solution 

*    ■  .  ,,,..'''.■.'' 

Sxtract  of  <i  paper  lead  at  tJv  Rojal  Society  at  Cofj^o&hasak^'filU^ 

Series,  vol,  iv,  B 
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is  colourless,  and  completely  neutral.  The  salt  is  readily  soluble 
in  alcohol,  but  dissolves  difficultly  in  sulphuric  ether.  Both 
solutions  are  also  colourless  and  neutral.  No  gas  is  expelled  by 
strong  acids  ;  but  when  sulphuric  or  muriatic  is  added  to  a  con- 
centrated aqueous  solution  of  the  salt,  an  oil-like  liquid  is  sepa- 
rated, whicn  has  a  rather  yellow  colour,  and  a  peculiar  strong  |j 

smell. 

1.  The  solution  produces  with  the  soluble  salts  of  lead  a  white 

precipitate. 

2.  With  the  nitrate  of  barytes,  muriate  of  barytes,  muriate  of 
lime,  no  precipitate  at  all.  ;:i] 

3.  With  soluble  salts  of  copper,  a  fine  yellow  precipitate. 

4.  With  nitrate  of  deutoxide  of  mercury,  sublimate  and  pros* 
siate  of  mercury,  a  white  precipitate. 

6.  With  nitrate  of  deutoxide  of  tin,  a  yellowish  precipitate. 

6.  With  sulphate  of  zinc,  a  white  precipitate,  a  little  inclining 
to  green.  In: 

7.  With  nitrate  of  silver,  nitrate  of  protoxide  of  mercury,  M 
muriate  of  protoxide  of  tin,  if  the  solutions  are  diluted^  a  yellow-  Its 
ish,  if  Concentrated,  a  brownish  precipitate .  ics 

All  these  precipitates,  except  those  of  No.  7,  keep  their  L 
colour  unchanged  under  the  liquid,  and  in  open  air.     None  of  L 
them  produce  gas  when  treated  with  strong  acids,  but  some  give  I 
the  above-mentioned  oil-like  substance.     The  hydrocarbosul-  L 
phate  of  potash  may  be  heated  to  140°  Fahrenheit  without  under-  h 
going  any  observable  change.  When  heated  in  close  glass  vessels,  I 
It  melts,  effervesces,  assumes  a  fine  light-red  colour,  and  gives  I 
out,  1.  an  oil-like  liquid  of  a  yellow  colour,  and  a  peculiar  strong  V 
and  very  penetrating  smell ;  it  does  not  show  any  acid  proper-  1. 
ties  when  tried  with  tests,  and  does  not  produce  a  black  pred-  | 
pitate  with  salts  of  lead ;  2.  Carbonic  acid ;  3.  Another  gas,  | 
which  is  either  a  mixture  of  sulphuretted  hydrogen  and  a  peculiar 
gas,  or  this  latter  alone  :  it  is  remarkable  for  its  strong  smell  of 
onion.    The  red  substance  remains  unaltered  when  cooled,  bat 
when  the  temperature  is  increased  to  a  red  heat,  it  melts,  eflPer- 
resces,  and  becomes  brownish-black,  and  after  some  time  ceasing 
to  effervesce,  the  substance  melts  quietly.    On  cooling,  the  sub- 
stance separates  into  two  distinct  portions ;  the  lower  and  larger 
mass  is  crystalline  and  grejdsh-black  ;  the  upper  is  uncrys^- 
line  and  black.    During  this  change,  besides  gas,  a  great  quan- 
tity of  an  oil-like  liquid  is  given  out.    If  the  black  substance  is 
heated  again,  it  melts,  produces  no  oiUlike  liquid,  and  but  Uttle 
gas,  even  if  the  temperature  is  raised  to  a  strong  red  heat. 
Afterwards  it  has  no  crystalline  appearance. 

The  red  mass  above-mentioned  dissolves  easily  in  water, with- 
out the  least  turbidness.  In  the  beginning,  the  solution  has  a 
red  colour,  which,  however,  is  soon  chang*ed  into  brown.  In 
alcohol,  it  is  difficultly  dissolved ;  the  solution  is  yellowish- 
brown.    The  red  mass  is  aWLaVvw^,  ysiWwATv^  Vj  x^-eXs^.   V. 
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becomes  moist  in  the  open  air,  but  not  much  so.  The  aqueous 
solution,  when  mixed  with  a  solution  of  nitrate  or  acetate  of 
lead,  throws  down  a  blood-red  precipitate,  which  slowly  changes 
into  black,  exactly  as  Berzelius  has  described.  He  obtained 
it  when  mixing  nitrate  of  lead  with  an  aqueous  solution  of  potash 
that  had  remamed  during  three  weeks  with  a  surplus  of  sulphu- 
ret  of  carbon.*  Even  when  the  solution  of  the  red  melted  sub- 
stance has  assumed  the  brown  colour,  it  produces  a  red  precipi- 
tate with  salts  of  lead;  but,  which  is  curious,  the  precipitate  which 
has  been  thrown  down  by  a  brown  solution  blacKens  much 
quicker  than  that  from  a  red  solution.  When  a  piece  of  the 
melted  red  substance  before  it  has  attracted  moisture  is  thrown 
into  a  solution  of  nitrate  of  lead,  the  precipitate  keeps  its  colour 
during  several  days,  principally  if,  after  it  has  been  washed  with 
water,  alcohol  is  poured  on  it,  and  it  is  then  quickly  dried. 
When  sulphuric,  muriatic,  or  acetic  acid  is  poured  on  the  red 
mass,  a  violent  effervescence  takes  place,  and  the  smell  of  sul- 
phuretted hydrogen  is  perceived,  together  with  some  other  smell; 
an  oil-like  liquid  separates,  but  neither  pure  sulphur  nor  pure 
carbon.  By  being  exposed  for  about  30  hours  to  the  atmo- 
sphere, it  does  not  lose  much  of  its  colour,  but  in  longer  time  it 
becomes  yellow. 

The  greyish-black  crystalline  mass  deliquesces  ouickly  when 
exposed  to  the  air,  and  when  tried  with  tests,  it  shows  free  al- 
kali. The  aqueous  solution  is  brownish-black  without  depositing 
any  observable  powder,  but  the  intensity  of  its  colour  is  so  great 
that  it  only  becomes  transparent  on  being  much  diluted.  When  an 
acid  is  poured  in  it,  it  gives  out  a  great  quantity  of  gas  which 
seems  to  be  pure  sulphuretted  hydrogen ;  a  great  quantity  of 
carbon  is  precipitated,  and  but  little  sulpnur.  None  of  the  oil-like 
liquid  appears.  When  a  solution  of  it  is  exposed  to  the  air,  it 
remains  more  than  24  hours  without  getting  turbid ;  afterwards 
carbon  is  precipitated,  at  last  in  great  quantity^  and  the  liquid 
becomes  colourless. 

The  black  mass  deliquesces  very  readily,  and  contains  free 
idkali.  It  dissolves  easily  in  water,  while  a  great  quantity  of 
carbon  in  flakes  is  deposed ;  the  solution  is  first  greenish-yelloWi 
and  at  last,  when  sulpnur  has  precipitated,  it  is  colourless.  When 
an  acid  is  mixed  with  a  recently  prepared  solution,  sulphuretted 
hydrogen  is  expelled,  and  a  great  quantity  of  sulphur  is  thrown 
down.  I  consider  the  crystalline  black  mass  prepared  by  heat- 
ing the  red  substance  to  be  a  compound  of  potassium  and  a 
kind  of  sulphuret  of  carbon ;  the  black  uncrystalline  mass  is  a 
mixture  of  sulphuret  of  potassium  and  carbon. 

When  the  nydrocarbosulphate  of  potash  is  exposed  to  the 
heat  of  the  flame  of  a  candle,  it  inflames  and  burns,  throwing 

about  a  great  number  of  brilliant  sparks.    Two  periods  may  be 

i-    •  '   •  .    ^ 

«  AfbandUngu  i  Ffsik,  Ketmt  og  MinenJo^,  5  DeeV  ^«  ^^>  ^' 

R  2 


244  JDr.  Zeise  on  a  new  Class  [Oct. 

distinctly  observed  in  this  combustion  :  during  the  firsts  it  melts 
into  a  reddish-brown  substance,  which,  when  a^in  inflamed, 
burns  and  throws  the  sparks  still  more  violently  around.  The 
red  mass  itself  is  likewise  combustible^  and  exhioits  immediately 
violent  combustion  with  white  sparks.  If  the  salt  be  thrown 
on  red-hot  glass,  or  charcoal^  it  is  quickly  consumed.  I  appre- 
hend the  cause  of  this  phenomenon  to  be,  that  a  compound  of 
potassium  and  sulphur  is  suddenly  formed,  while  carbon  and  a 
gas  are  separated,  and  that  these  small  particles  of  carbon  when 
Sirown  about  produce  the  white  bummg  sparks.  I  find  this 
theory  supported  by  the  phenomena  which  take  place  when  the 
salt  is  decomposed  by  heat  in  close  vessels. 

The  hydrocarbosulphate  of  soda  crystallizes  more  difficult!^) 
and  in  a  form  quite  different  from  that  of  the  salt  of  potash ;  it 
deliquesces  in  moist  air,  and  is  not  separated  from  its  solution  in 
alcohol  by  means  of  sulphuric  ether ;  with  acids  and  salts  of 
metals,  it  exhibits  the  same  phenomena  as  the  hydrocarbosul* 
phate  of  potash. 

Hydrocarbosulphate  of  lime  is  obtained  by  mixing  a  solution 
of  muriate  of  lime  in  alcohol,  with  a  solution  of  the  hydrocarbon 
sulphate  of  potash  ;  muriate  of  potash  is  precipitated,  and  the 
hydrocarbosulphate  of  lime  remams  pretty  pure,  dissolved  in  the 
alcohol ;  for  though  the  muriate  of  potash  is  soluble  in  alcohol, 
the  salt  of  lime  almost  entirely  prevents  its  solution. 

I  consider  the  compounds  that  are  separated  when  the  hydro- 
carbosulphate of  potash  is  mixed  with  solutions  of  certain  metals 
to  consist  of  the  metal  and  a  kind  of  sulphuret  of  carbon  without 
oxygen.  Zinc,  however,  may  make  an  exception.  The  carbo- 
sulphuret  of  copper  has  a  fine  lively  yellow  colour,  the  carbosnl- 
phuret  of  lead  and  the  carbosulphuret  of  mercury  are  white;  the 
nrst,  however,  has  a  foliated,  shining,  crystallme  appearance; 
the  second  is  granular.  The  carbosulphuret  of  copper  is  jpre- 
pared  by  pouring  an  aqueous  solution  of  the  hydrocarbosulphate 
of  potash  into  a  solution  of  sulphate  or  nitrate  of  copper.  The 
precipitate,  when  washed  with  water,  is  pure .  The  carbosulphuret 
of  lead  is  prepared  in  the  same  way  from  nitrate  of  lead,  and  the 
carbosulphuret  of  mercury  from  corrosive  sublimate,  or  prusaiate 
of  mercury.  They  are  all  insoluble  in  water,  but  tihe  carbosalr 
phuret  of  lead  and  of  mercurjr  at  least  are  soluble  in  alcoh(d. 
The  carbosulphuret  of  mercury  is  soluble  in  a  concentrated  sola- 
tion  of  the  hydrocarbosulphate  of  potash,  and  it  seems  to  ibnn 
with  it  a  saline  compound.  Strong  acids  act  very  slowly  on 
these  compounds,  and  by  themselves  they  may  be  exposed  to 
the  heat  of  boiling  water  without  being  decomposed.  When 
heated  in  a  glass  tube,  the  carbosulphuret  of  copper  and  that  of 
lead  produce  at  a  certain  temperature  a  mist  in  the  vessel,  which 
is  condensed  into  a  yellow  hquid,  with  a  smell  like  onions,  and 
the  exact  appearance  of  oil ;  afterwards  it  melts,  gives  out  gas 
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passing  through  different  shades,  it  assumes  a  brownish-bladi 
colour,  and  the  heat  being  increased,  it  becomes  completely 
black,  and  whilst  exhibiting  the  phenomena  of  combustion.  The 
gas  does  not  contain  any  carbonic  acid,  and  seems  to  be  the 
new  gaseous  compound  of  carbon  and  sulphur. 

The  substance  remaining  when  the  carbosulphuret  has  thus 
been  exposed  to  a  red  heat  is  a  mixture  of  a  metallic  sulphurel 
and  carbon.  I  have  reasons  for  considering  the  brown  mass  be* 
fore  it  has  been  exposed  to  a  red  heat,  as  a  new  metallic  car^ 
bosulphuret,  either  with  another  kind  of  carbosulphuret  than  that 
which  exists  in  the  precipitated  substance,  or  with  the  same,  but 
in  less  quantity.  The  carbosulphuret  of  mercury  shows  the 
same  phenomena,  except  that  at  a  pretty  high  temperature,  a 
substance  is  sublimed  which  resembles  cinnabar,  and  a  black 
scaly  mass  remains  which  is  charcoal. 

Tne  precipitate  obtained  from  sulphate  of  zinc  and  the  salt  of 
potash  consists,  when  dry,  of  small  greenish-white  heavy  grains, 
soluble  both  in  water  and  alcohol ;  however,  in  a  much  greater 
quantity  in  the  latter.  The  alcoholic  solution  furnishes,  when 
evaporated,  white  opaque  globular  masses.  When  newly  preci- 
pitated, it  is  easily  decomposed  by  sulphuric  and  muriatic  acid, 
and  furnishes  an  oil-like  liquid,  similar  to  that  which  is  procured 
from  the  hydrocarbosulphate  of  lime  by  a  similar  process.  When 
heated,  this  compound  of  zinc  is  changed  into  a  mass  of  a  pretty 
intense  green  colour,  which,  when  an  acid  is  poured  on  it,  gives 
out  witli  violent  effervescence  a  gaseous  compound  of  sul- 
phuretted hydrogen,  and  another  peculiar  gas.  Paper,  previously 
moistened  with  a  solution  of  lead,  becomes,  when  exposed  to 
these  gases,  on  different  places  spotted  blood-red  and  black; 
the  first  being  the  prevailing  colour. 

The  hydrocarbosulphuric  acid  is  insoluble  in  water,  or  at  least 
nearly  so  ;  its  specific  gravity  is  greater  than  1*0.  It  may  easily 
be  procured  by  pouring  a  mixture  of  one  part  of  sulphuric  acid 
and  three-fourths  of  a  part  of  water  on  the  bydrocaroosulphate 
of  potash,  and  adding,  in  a  few  seconds,  a  great  quantity  of 
water.  The  acid  soon  collects  on  the  bottom  of  the  vessel  as  a 
completely  transparent  almost  colourless  oil ;  it  must  be  quickly 
washed  with  water  until  it  ceases  to  give  a  precipitate  witn  a  so- 
lution of  muriate  of  barytes.  The  acid  may  almost  entirely  be 
freed  from  water  by  decantation. 

When  litmus  paper  is  brought  into  this  acid,  it  becomes  in- 
stantly red  ;  if  the  paper  remains  exposed  to  the  air,  it  becomes 
partially  yellow  and  white.  The  smell  of  this  acid  is  com- 
pletely different  from  that  of  sulphuret  of  carbon ;  its  taste  is 
acid,  and  strongly  astringent.  Exposed  to  the  air,  it  is  soon 
covered  with  a  yellowish-white  coating.  It  is  easily  inflamed, 
and  when  burned,  gives  out  the  smell  of  sulphurous  acid.  It  is 
decomposed  by  heat. 

It  is  easily  dissolved  by  a  solution  of  pot^'a\i*m\N^X»\^N^\»53BL 
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is  thereby  neutralized^  and  the  liquid  thus  prepared  has  all  the 
properties  of  an  aqueous  solution  of  that  salt  which  has  been 
made  from  sulphuret  of  carbon^  alcohol,  and  potash.  When 
water  is  present,  this  acid  expels  caibonic  acid  from  carbonate 
of  potashy- carbonate  of  ammonia,  and  carbonate  of  bsirytes. 

When  black  oxide  of  copper,  red  oxide  of  mercury,  or  ^^e  of 
lead,  is  thrown  into  this  acid,  there  is  instantly  formed  a  yellow 
carbosulphuret  of  copper,  white  carbosulphuret  of  mercury,  and. 
carbosulphuret  of  lead.  The  same  substances  are  formed 
when  a  solution  of  muriate  or  sulphate  of  deutoxide  of  copper,  a 
solution  of  sublimate  or  of  nitrate  of  lead  is  mixed  with  this  acid. 
When  I  poured  a  small  quantity  of  water  on  hydrocarbosulphorie. 
acid  just  enough  to  cover  it,  and  put  a  small  quantity  of 
iodine  into  the  acid,  decomposition  took  place,  and  after  having 
added  a  fresh  quantity  of  water,  and  shaken  the  mixture,  an  oil- 
like liquid  separated  on  the  bottom  of  the  glass,  which  seemed 
to  have  all  the  properties  of  sulphuret  of  carbon.  The  liquid 
which  covered  it  was  weak  hydnodic  acid,  which  threw  down 
the  solution  of  sublimate  of  a  beautiful  red  colour,  the  nitrate  of 
lead  of  an  equally  fine  yellow  colour,  and  the  nitrate  of  silver  of  a 
whitish  colour.  When  a  sufficient  quantity  of  iodine  is  added  to 
an  aqueous  solution  of  hydrocarbosulphate  of  potash,  an  oil-like 
liquia  is  soon  separated  on  the  bottom,  which  likewise  seems  to 
be  a  sulphuret  of  carbon,  and  the  solution  contains  hydriodate  of 
potash. 

The  following  remarks  may  serve  as  a  conclusion : 

When  a  concentrated  solution  of  potash,  soda,  or  ammonia,  is 
added  to  sulphuret  of  carbon  in  a  small  flask,  a  white  coagulated 
mass  is. formed;  when,  after  the  fiask  being  well  closed  and 
shaken,  it  is  kept  quiet  for  a  moment,  gas  makes  its  escape  with 
great  violence,  if  the  stopper  is  removed.  The  same  eStct 
takes  place  when  the  sulphuret  of  carbon  is  mixed  with  a  smaH 
quantity  of  alcohol.  The  yellowish  Uquid  out  of  which  the  salt 
of  potash  crystallizes  rather  slowly  contains  not  a  trace  of  aid- 
phuretted  hydrogen,  and  has  in  general  the  properties  of  a 
solution  of  hydrocarbosulphuret,  probably  mixed  with  .soma 
sulphur,  and  a  peculiar  compound  of  carbon  and  hydrogen, 
which  certainly  is  the  cause  of  the  colour  of  the  liquid.  M%e& 
the  hydrocarbosulphate  of  potash  is  thrown  down  from  its  sob- 
tionby  ether,  the  remaining  etherial  liquid  has  the  same  proper* 
ties  as  have  been  just  enumerated  as  belonging  to  the  Uquict  re- 
maining after  the  crystallisation  of  the  salt. 

When  I,  some  time  ago,  tried  the  effects  of  olefiant  gas  on 
chloride  of  sulphur,  a  substance  was  obtained,  the  smell  of  wUch 
strongly  resembled  that  of  the  onion.  Mercuiy,  through  which 
this  air  was  passed,  had  the  same  smell  in  a  great  degree,  and 
kept  it  for  several  days  even  in  the  open  air.  The  same  is  the 
case  when  mercury  is  used  for  the  above-mentioned  decomposi*. 
don. 
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If  these  two  substances^  with  the  same  onion*  like  smell,  though  . 
produced  in  quite  a  different  way,  are  really  the  same,  I  am 
inclined  to  consider  the  action  of  chlorine  such  as  that  this 
body  combines  with  all  the  hydrogen  of  the  olefiant  gas,  allow- 
ing the  sulphur  and  carbon  to  form  a  compound  ;  or  that  it  com- 
bines only  with  a  certain  quantity  of  hydroffen,  while  the  rest, 
together  with  the  carbon^  combines  with  sulphur.    I  obtained  the 
same  onion-like  smell  a  short  time  ago   by  passing  chlorine 
through  a  solution  of  sulphuret  of  potash  in  alcohol.     In  this 
case;  and  when  chlorine  was  passed  through  sulphuret  of  potash, 
another  interesting  decomposition  seemed  likewise  to  take  place, 
which,  however,  I  must  make  the  subject  of  a  peculiar  set  of 
experiments. 


Article  II. 

Reply  to  Mr.  Winch.    By  G.  Young,  Esq.  and  J.  Bird,  Esq. 
(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  Whitbyy  Aug.  31, 18^2. 

Not  being  regular  readers  of  your  Annals,  we  did  not  know 
till  last  week  that  a  letter  appeared  in  your  number  for  May,  from 
the  pen  of  N.  J.  Winch,  Esq.  animadverting  on  some  passages  m 
oar  Geological  Survey  of  the  Yorkshire  Coast,  and  complaining 
that  we  have  travelled  out  of  our  road  for  the  purpose  of  writing 
strictures  on  his  geological  essays. 

Having  no  idea  that  we  had  done  any  injustice  to  Mr.  Winch, 
or  to  other  writers,  whose  mistakes  we  had  ventured  to  correct, 
we  are  rather  surprised  to  notice  his  complaints.  In  describing 
the  strata  of  the  Yorkshire  coast,  and  their  connexion  with  those 
of  the  county  of  Durham,  we  could  not  conceive  that  we  were 
gmng  out  of  our  way  by  pointing  out  the  errors  of  those  who 
had  gone  before  us ;  on  the  contrary,  we  felt  it  to  be  a  duty 
ivhich  we  owed  to  truth  and  to  the  public.  This  duty  we  have 
endeavoured  to  discharge  without  any  hostile  feelings  towards 
)ar  fellow-labourers  in  the  cause  of  science ;  and  that  our  remarks 
m  Mr.  Winch's  statements  did  not  originate  in  any  sudi  feel- 
ngs,  might  be  inferred  from  our  acknowledging  an  instance  of 
lis  politeness,  and  from  our  referring  our  readers  to  his  paper  on 
he  Geology  of  Durham  and  Northumberland  for  an  account  of 
he  magnesian  limestone,  and  the  strata  that  succeed  it.— (See 
)ur  Geol.  Survey,  p.  166,  170.) 

On  what  ground  Mr.  Winch  could  consider  our  note  respect- 
ng  the  organic  remains  in  the  limestone  at  Hartlepool  as  a 
election  on  bis  accuracy,  we  cai^notteft.    TVi^  w\o%\.  ^\*VeoS»^ 
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observers  will  sometimes  overlook  interestiug  phenomena.  We 
have  probably  made  similar  mistakes  or  omissions  in  our  Survey; 
and  if  any  literary  friend  shall  point  them  out^  we  shall  fed 
obliged,  rather  than  offended.  The  shells  in  the  Hartlqxx)! 
Umestone  are  not  numerous ;  so  that  Mr.  Winch  might  collecta 
hundred  specimens  containing  none ;  and  had  our  observation 
been  confined  to  a  single  quarrjr,  they  might  have  escaped  ov 
notice  as  well  as  his.  We  found  them,  however,  not  only  in 
quarries,  but  in  the  rocks  along  the  shore,  and  in  several  stone 
walls,  constructed  with  materials  procured  on  the  spot. 

In  the  second  instance  quoted  by  Mr.  W.  there  is  no  differ- 
ence between  him  and  us  m  our  description  of  what  is  visiUc, 
but  merely  in  our  opinions  respecting  what  is  hypothetical;  and 
he  seems  to  have  introduced  the  passage  only  for  the  sake  of 
exposing  a  blunder  of  ours,  in  applying  the  term  basaltic  to  the 
dyke  near  CuUercoats.  But  if  he  will  read  our  words  over  agaiD, 
he  may  perceive  that  the  blunder  is  his  own.  We  appli^  no 
such  epithet  to  that  dyke ;  for  in  comparing  it  with  our  basaltic 
dyke,  we  merely  call  it  "  a  similar  dyke  or  vein,"  as  it  intersects 
the  strata  in  a  similar  way.  Its  materials  form  no  part  of  die 
subject  under  discussion  in  the  passage  referred  to,  and  do  not 
affect  our  arguments. 

Our  remancs  on  the  improper  use  of  the  term  coal  basin  are 
produced  by  Mr.  W.  as  another  attack  on  him,  though  they  are 
not  aimed  at  any  one  author  in  particular ;  and  though,  like  our 
observations  on  dykes,  they  oppose  his  statements  only  in  mat- 
ters of  opinion.  We  do  not  call  in  question  the  accuracy  of  his 
sections,  but  the  justness  of  the  inferences  which  he  would  deduce 
from  them.  We  maintain  that  coal  strata  are  not  more  iubject 
to  undulations  and  depressions  than  other  strata  ;  and  that  where 
the  coal  strata  form  a  basin,  the  strata  above,  and  those  below, 
must,  to  a  certain  extent,  assume  the  same  shape.  Our  opinion 
on  this  point  coincides  with  that  of  Mr.  Westgarth  Forster, 
whose  acquaintance  with  the  coal  and  lead  mines  of  Northum- 
berland and  Durham  is  at  least  not  inferior  to  that  of  Mr.  Winch. 
He  remarks,  in  the  new  edition  of  his  Treatise  on  a  Section  of 
the  Strata,  Sec  p.  13 :  ^'  A  seam,  or  bed,  of  coal  is  a  real  stratum, 
which  is  found  to  be  quite  as  regular  as  any  of  the  concomitant 
strata  found  in  the  coal-field,  lying  above  or  below  the  coal ;  or 
indeed  as  any  other  of  the  various  strata  which  compose  the 
external  crust  of  our  globe." 

But  the  passage  which  has  given  most  offence  to  Mr.  Winch 
(and  indeed  the  only  one  that  can  with  any  plausibility  be  con- 
sidered as  offensive)  is  that  where  we  allege,  that  his  geok>gical 
*'  Observations  on  the  Eastern  Part  of  Yorkshire,"  are  not  the 
result  of  personal  examination,  but  compiled  from  "  scraps  of 
information  collected  from  others."  To  those  who  are  unac- 
quainted with  this  district,  and  consequently  unable  to  decide  on 
the  merits  of  Mr.  Winch's  pap^r,  o\n  t^\A».\k\nA.Y  a\i9ear  severe; 
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but  such  as  have  carefully  examined  it,  and  compared  it  with 
Mr.  W/b  description,  will  think  with  us,  that  whatever  more  we 
inight  have  said  in  the  way  of  reprehension,  we  could  not  well 
say  less»  Of  the  existence  of  that  paper^  as  Mr.  W.  might  have 
seen  from  the  note  itself,  we  had  no  knowledge  till  within  a  few 
days  of  the  time  when  the  note  was  printed.  We  were  aware, 
that  in  1814  and  1815,  Mr.  W.  collected  some  information  from 
Mr.  Bird  and  others,  concerning  the  strata  of  this  part  of 
Yorkshire ;  but  knowing,  from  his  own  letters,  that  he  was  then 
very  imperfectly  acquainted  with  the  subject,  and  never  hearing 
that  he  had  subsequently  made  any  excursions  into  the  district, 
we  could  not  suppose  that  he  had  attempted  to  write  a  geological 
description  of  it ;  and,  on  meeting  with  the  document,  we  could 
not  but  regret  that  such  a  paper  had  found  its  way  into  the 
Transactions  of  a  Society  so  respectable.  Mr.  W.  it  seems,  has, 
at  some  remote  periods,  travelled  through  the  district  on  busi- 
ness, and  taken  notes  ;  but  however  frequent  his  journeys,  and 
however  copious  his  notes,  his  own  paper,  independent  of  what 
we  know  otherwise,  warrants  us  to  say,  that  he  has  not  given  the 
district  that  kind  of  examination  which  is  necessary  for  writing 
a  geological  description  of  it.  We  have,  perhaps,  traversed  the 
counties  of  Durham  and  Northumberland  more  frequently  than 
he  has  done  our  district ;  yet  we  are  far  from  supposing  ourselves 
qualified  to  give,  from  our  own  observations,  a  tolerable  account 
of  their  geology.  We  were  detracting  much  less  from  Mr.  W/s 
fame,  when  we  intimated  that  his  paper  was  a  compilation  from 
very  scanty  and  incorrect  materials,  than  we  should  have  done, 
had  we  supposed  it  possible  for  Mr.  W.  after  a  personal  exami- 
nation, to  write  a  description  so  confused,  so  defective,  and  so 
maccurate.  We  have  paid  him  at  least  this  compliment,  that 
we  could  not  rate  his  talents  so  low.  Part  of  the  blunders  in  his 
paper  might  indeed  be  placed  to  the  score  of  inadvertency  or 
defective  memory ;  such  as  his  describing  the  red  sandstone  of 
the  vale  of  the  Tees  as  "  devoid  of  mica,"  with  which,  in  most 
parts  where  we  examined  it,  it  greatly  abounds  ;  his  stating  that 
the  ironstone  of  the  coal  measures  is  the  materiid  employed  at 
the  alum  works  in  manufacturing  Roman  cement,  whereas  that 
material  is  obtained  in  the  alum  shale,  and  does  not  consist  of 
ironstone^  but  of  lias  nodules,  the  nodules  containing  much  iron 
or  pyrites  being  rejected  as  unfit  for  the  purpose  \  and  his  de- 
scrioing  the  oolite  as  cropping  out  at  Filey  Head,  and  stating 
that  '*  with  this  material,  York  Minster  and  other  edifices  in  the 
neighbourhood,  are  constructed."  These,  and  other  minor  mis- 
takes, might  possibly  be  committed  by  one  who  had  examined 
the  district.  But  how  could  any  gentleman  who  had  spent  even 
but  a  day  or  two  in  acquiring  only  a  tolerable  idea  of  the  dispo- 
sition of  the  strata,  have  produced  such  a  mass  of  error  and  con- 
fusion as  is  found  in  Mr.  W.'s  description  of  our  hills  ?  He 
speaks  of  Danby  Beacon  as  part  of  ^'  the  iiO\l\v^tu  ^^c^-^x^xfiksox. 
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of  the  Cleveland  chain,"  though  it  is  one  of  the  most  southerly 
parts  of  that  chain.    He  describes  the  Cleveland  chain  as  '^  suc- 
ceeded at  the  vale  of  the  Esk  by  the  oolite  limestome  ridge ;  '* 
thus  totally  overlooking  the  most  lofty  and  extensive  chain  of  our 
alumni  lb,  intervening  between  the  vale  of  the  Esk  and  th^ 
oolite  hills.    This  is  not  a  mere  inadvertence,  or  slip  of  the  pen, 
for  he  repeats  the  error  presently  after  by  representing  the  oolite 
hills  as  '^  a  lower  range  of  hills,  rising  to  view  about  Siree  mild 
south  of  Robin  Hood's  Bay ;  "  the  very  position  of  our  highed- 
range  of  hills,  which  he  has  ])assed  over,  and  which  forms  Ae 
most  prominent  feature  in  the  Eastern  Moorlands,  comprisiiig' 
Stoupe  Brow  Hill,  Loosehone  Moor,  Burton  Head,  Cranimoor,' 
&c.  some  of  which  rise  about  1400  feet  above  the  level  of  tW' 
sea.     Of  this  vast  chain,   Mr.  W.  gives  no  acconnt,  passing^: 
immediately  from  the  Cleveland  chain,  on  the  north  side  of  tie 
Esk,  to  the  ooUte  hills ;  which  last  he  also  characterises  as  niMrf* 
topped,  though  they  are  notoriously ^«r^  topped.    After  an  om»-  - 
sion  so  egregious,  it  is  scarcely  necessary  to  notice  other  groM 
mistakes  in  Mr.  W.'s  account  of  the  strata ;  such  as  his  con- 
founding the  blue  limestone  of  the  vale  of  Pickering  vnih  that  of 
Thirkleby ;  his  making  our  alum  shale  to  pass  nrom  Amcliff 
south  to  Cowsby  (mis-printed  Cosley),  and  thence  to  ThirUebjr'; 
whereas  it  is  well  known  that  it  reaches  but  a  mile  or  two  beyond 
Osmotherley ;  and  his  making  it  *^  terminate  on  the  coast  bdow 
Scalby  "  (mis-printed  Scalesby),  though  it  is  seven  or  eight  milefl 
short  of  the  Scalby  shore.     Mr.  W.'s  list  of  organic  remains  is 
meagre  in  the  extreme,  but  not  more  so  than  we  might  ezpec^ 
knowing  from  his  letters,  that  so  late  as  April,  1815,  he  had  only 
seen  some  specimens  of  the  Whitby  petrifactions,  withoutknow- 
ing  to  what  portions  of  the  strata  they  belonged ;  and  did  not 
then  know  whether  the  oolite  (which  swarms  witli  shells)  contabted 
any  organic  remains  or  not.     Part  of  his  list  seems  to  have  been  - 
copied  from  some  Scarborough  document  without  altering  even 
the  local  phrases ;  for  some  petrifactions  are  said  to  occur  **  on 
the  sands/'  while  we  are  not  told  what  sands  are  meant,  nor 
whether  they  occur  there  in  the  strata,  or  are  washed  out  of  the 
alluvial  cliffs. 

We  shall  only  add  (for  we  have,  perhaps,  said  more  than  enoiigiiX 
that  we  are  not  the  only  authors  who  have  complained  of  Mr* 
W.'s  inaccuracies.  Mr.  W.  Forster,  in  the  work  above  quoted, 
Pref.  p.  9,  states  that  Mr.  Winch,  in  describing  the  lead  measures, 
has  "  made  many  mistakes,  for  want  of  a  correct  local  kbow- 
ledge  of  the  country." 

It  is  painful  for  us  thus  to  expose  the  faults  of  a  brother  geo- 
logist, but  Mt.  W.  by  publicly  accusing  us,  has  compelled  us  to 
perform  this  unpleasant  task  in  our  own  vindication. 
We  are,  Sir,  your  most  obedient  servants, 

George  Young^ 
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Article  III. 

'}n  the  Finite  Extent  of  the  Atmosphere.    By  William  Hyde 

Wollaston,  MD,  VPRS  * 

^  The  passage  of  Venus  very  near  the  sun  in  superior  conjunct 
ion  in  the  month  of  May  last,  having  presented  an  opportunity 
)£  examining  whether  any  appearance  of  a  solar  atmosphere 
could  be  discerned,  I  am  in  hopes  that  the  result  of  my  endea- 
rbjors^  together  with  the  views  which  induced  me  to  undertake 
ib^  inquiry,  may  be  found  deserving  of  a  place  in  the  Pbiloso-' 
^cal  Transactions. 

If  we  attempt  to  estimate  the  probable  height  to  which  the 
efffth's  atmosphere  extends,  no  phenomenon  caused  by  its 
refractive  power  in  directions  at  which  we  can  view  it,  or  by 
reflection  irom  vapours  that  are  suspended  in  it,  will  enable  us 
to  decide  this  question. 

From  the  law  of  its  elasticity,  which  prevails  within  certain 
limits,  we  know  the  de^ees  of  rarity  corresponding  to  different 
elevations  from  the  earth's  surface ;  and  if  we  admit  that  air  has 
been  rarefied  so  as  to  sustain  only  1-lOOth  of  an  inch  barome* 
tncal  pressure,  and  that  this  measure  has  afforded  a  true  estimate 
ofita  rarity,  we  should  infer  froni  the  law,  that  it  extends  to  the 
height  of  40  miles,  with  properties  yet  unimpaired  by  extreme 
rarefaction.  Beyond  this  limit  we  are  left  to  conjectures  founded 
on  the  supposed  divisibiUty  of  matter  :  and  if  this  be  infinite,  so 
also  must  be  the  extent  of  our  atmosphere.  For  if  the  density 
be  throughout  as  the  compressing  force,  then  must  a  stratum  of 
given  thickness  at  every  height  be  compressed  by  a  superincum- 
bent atmosphere,  bearing  a  constant  ratio  to  its  own.  weight, 
whatever  be  its  distance  from  the  earth.  But  if  air  consist  of 
any  ultimate  particles  no  longer  divisible,  then  must  expansion 
of  the  medium  composed  of  them  cease  at  that  distance,  where 
the  force  of  gravity  downwards  upon  a  single  particle  is  ecjual  to 
the  resistance  arising  from  the  repulsive  force  of  the  medium. 

On  the  latter  supposition  of  limited  divisibility,  the  atmosphere 
Byhich  surrounds  us  will  be  conceived  to  be  a  medium  of  finite 
extent,  and  may  be  peculiar  to  our  planet,  since  its  properties 
TeQold  afford  no  ground  to  presume  that  similar  matter  exists  in 
my  other  planet.  But  if  we  adopt  the  hypothesis  of  unlimited 
expansion,  we  must  conceive  the  same  kind  of  matter  to  pervade 
all  space,  where  it  would  not  be  in  equilibrio,  unless  tne  sun, 
the  moon,  and  all  the  planets,  possess  their  respective  shares  of 
it  condensed  around  them,  in  degrees  dependent  on  the  force  of 
their  respective  attractions,  excepting  in  those  instances  where 
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the  tendency  to  accumulate  may  be  counteracted  by  the  inter- 
ference of  other  kinds  of  matter,  or  of  other  powers  of  which  we 
have  no  experience,  and  concerning  which  we  cannot  expect  to 
reason  correctly. 

Now,  though  we  have  not  the  means  of  ascertaining  till 
extent  of  our  own  atmosphere,  those  of  other  planetary  bodies 
are  nevertheless  objects  for  astronomical  investigation;  and  it 
may  be  deserving  of  consideration,  whether,  in  any  instance,  a 
deficiency  of  sucn  matter  can  be  proved,  and  whether,  from  this 
source,  any  conclusive  argument  can  be  drawn  in  favour  of  tdd- 
mate  atoms  of  matter  in  general.  For,  since  the  law  of  definite 
proportions  discovered  by  chemists  is  the  same  for  all  kinds  of 
matter,  whether  solid,  or  fluid,  or  elastic,  if  it  can  be  ascertaindl 
that  any  one  body  consists  of  particles  no  longer  divisible,  mi 
then  can  scarcely  doubt  that  all  other  bodies  are  similarly  con- 
stituted ;  and  we  may  without  hesitation  conclude,  that  thoM 
equivalent  quantities,  which  we  have  learned  to  appreciate  bf 
proportionate  numbers,  do  really  express  the  relative  weights  of 
elementary  atoms,  the  ultimate  objects  of  chemical  research. 

These  reflections  were  originally  suggested  by  hearing  an 
opinion  hazarded  without  due  consideration,  that  the  non-exis(r 
ence  of  perceptible  atmosphere  around  the  moon  might  be 
regarded  as  conclusive  against  the  indefinite  divisibiTity  of 
matter.  There  was,  however,  an  oversight  in  this  inference,  as 
the  quantity  of  such  matter;  which  the  moon  would  retain  around 
her,  could  not  possibly  be  perceived  by  the  utmost  power  of  any 
instruments  hitherto  mvented  for  astronomical  purposes.  For, 
since  the  density  of  an  atmosphere  of  infinite  divisibility  at  her 
surface  would  depend  on  the  force  of  her  gravitation  at  that 
point,  it  would  not  be  greater  than  that  of  our  atmosphere  is 
where  the  earth's  attraction  is  equal  to  that  of  the  moon  at  her 
surface.  At  this  height,  which  by  a  simple  computation  is 
about  5000  miles  from  the  earth's  surface,  we  obviously  can 
have  no  perceptible  atmosphere,  and  consequently  should  not 
expect  to  discern  an  atmosphere  of  similar  rarity  around  the 
moon. 

It  is  manifestly  in  the  opposite  direction  that  we  are  to  look 
for  information.  We  should  examine  first  that  body  which  has 
the  greatest  power,  and  see  whether  even  there  the  non-appear<- 
ance  of  those  phenomena  which  might  be  expected  from  such 
an  atmosphere,  will  warrant  the  inference  that  our  own  is  con- 
fined to  this  one  planet  by  the  limit  set  to  its  divisibility. 

By  converse  of  the  same  rule  which  gives  an  estimate  of 
extreme  rarity  at  the  moon's  surface,  we  may  form  a  conception 
at  what  distance  round  the  sun  refraction  from  such  a  cause 
should  be  perceived.  If  we  calculate  at  what  apparent  distance 
from  the  body  of  the  sun  his  force  is  equal  to  tnat  of  gravity  at 
the  surface  of  the  earth,  it  is  there  that  his  power  would  be  suffi- 
cient  to  accumulate  (from  an  m&mtd^  dm«vble  medium  filling 
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fl  space)  an  atmosphere*  fully  equal  in  density  to  our  own,  and 
consequently  producing  a  refraction  of  more  than  one  degree,  in 
he  passage  of  rays  obliquely  through  it. 

If  the  mass  of  the  sun  be  considered  as  330,000  times  that  of 
lie  earth,  the  distance  at  which  his  force  is  equal  to  gravity  will 

;ije  V  330,000,  or  about  575  times  the  earth's  radius ;  and  if  his 
Bdius  be  111,5  times  that  of  the  earth,  then  this  distance  will 

le  .,.  J  or  5*15  times  the  sun's  radius :  and  16'  49''  x  6*16  :== 

L®  21'  29",  will  be  the  apparent  distance  from  the  sun's  centre 
m  the  23d  of  May,  when  the  following  observations  were  made. 
V  What  deduction  should  be  allowed  for  the  effect  of  heat,  it 
bay  be  time  to  consider  when  we  have  learned  the  amount  of 
ipparent  refraction  at  some  given  distance ;  and  we  may  then 
he^n  to  conjecture,  whether  heat  can  counteract  the  increase 
^density  that  would  occur  in  the  approach  of  only  1-lOth  of  a 
ft^cond  towards  his  centre.t 

As  I  had  not  any  instrument  in  my  possession  that  I  consi- 
dered properly  adapted  for  the  purpose,  I  requested  the  assist- 
ance of  several  astronomical  friends  in  watching  the  progress  of 
Yenus  to  the  sun  for  some  days  preceding  superior  conjunction, 
tod  in  recovering  sight  of  her  afterwards.     But  neitlier  the 
Astronomer  Royal  at  Greenwich,  nor  Prof.  Brinkley  of  Dublin, 
nor  Mr.  South,  with  the  admirable  instruments  they  possess, 
were  able  to  make  any  observation  within  the  time  required,  not 
being  furnished  with  the  peculiar  means  adapted  to  this  inquiry. 
Capt.  Kater,  however,  who  entered  fully  into  my  views,  and 
engaged  in  the  prosecution  of  them  with  all  the  ardour  neces- 
aary  for  success,  by  using  a  reflecting  telescope,  was  able  to 
furnish  me  with  a  valuable  set  of  observations,  3^  days  preced- 
ing conjunction,  which,  together  with  those  in  which  I  had  the 
good  fortune  to  succeed  at  nearly  an  equal  interval  subsequent  to 
ike  passage,  afford  data  quite  sufficient  to  show  that  no  refrac- 
tion is  perceptible  at  the  period  of  our  observations ;  and  these 
come  far  within  the  specific  distance  above  estimated. 

A  selection  from  the  series  given  to  me  by  Capt.  Kater  is  con- 
tained in  the  following  table : 

*  SocIl  an  atmosphere  would,  ia  fact,  be  of  greater  densi^  on  account  of  the  far 
greater  extent  of  the  medium  affected  bj^e  solar  attraction,  although  of  extreme  rarity; 
bat  ihe  addition  derived  firom  this  source,  may  be  disregarded  in  the  present  estimate, 
without  prejudice  to  the  argument,  which  wiU  not  be  found  to  turn  upon  any  minute 
difierence. 

f  If  we  attempt  to  reason  upon  what  would  be  the  progressive  condensation  of  such  an 
atmosphere  downwards  towards  the  surface  of  the  sun,  we  are  soon  stopped  by  the  limit 
of  ova  experience  as  to  the  degree  of  condensation  of  which  the  atmosphere  is  suscepti* 
Ue.  If  we  could  suppose  the  common  law  of  condensation  to  extend  as  far  as  46  miles 
^n  depth)  the  density  corresponding  to  it  would  be  about  equal  to  that  of  quicksilver, 
fiom  whence  a  refraction  would  occur  exceeding  all  bounds  of  reasonaUe  calculation. 
A  space  of  46  miles  at  the  distance  of  the  sun  from  us  would  subtend  about  ou«-tfis>.tKQ^ 
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Diff.  R.  A.    DiflT.  ealc.  from  N.  Abn. 
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It  is  evident  that,  in  these  observations^  the  differences  betweoi 
the  observed  and  calculated  places  of  the  planet  are  not  such  as 
to  indicate  a  refraction  that  can  be  relied  on. 

My  own  observations  were  very  few  in  number,  and  not  to  be 
compared  to  the  former  in  precision ;  but  they  are  necessary  to 
supply  a  deficiency  when  Capt.  Kater  was  at  a  distance  from  hk 
instruments,  and  could  make  no  observation. 

On  the  26th^  between  XI.  20  and  XI.  30  I  had  three  con^a- 
rative  observations,  the  best  of  which  gave  me  the  passa^  of 
Venus  3*"  65*  after  the  sun.  The  mean  of  two  others  beu^ 
3"»  49".  I  consider  the  result  as  on  the  25th,  23*»  24".  Dm. 
R.  A.  3"»  52». 

The  nearest  second  to  be  inferred  from  the  Nautical  Almanac 
for  this  time  being  3°*  53*  after  the  sun,  it  is  evident  that  no  per- 
ceptible refraction  occurred  at  this  time. 

From  the  observations  of  Capt.  Kater,  no  retardation  of  the 
motion  of  Venus  can  be  perceived  in  her  progress  toward  the 
sun,  as  would  occur  from  increasing  refraction ;  and  by  compa- 
rison of  her  motion  in  the  interval  between  his  last  observation 
and  my  own,  with  her  change  of  place  for  the  same  interval 
given  in  the  Nautical  Almanac,  there  seems  no  ground  whatever 
to  suppose  that  her  apparent  position  has  been  in  the  least 
affected  by  refraction  through  a  solar  atmosphere,  although  Ibe  " 
distance  at  the  time  of  Capt.  Kater's  last  observation  waa  but  ^ 
65'  50^'  from  the  sun's  centre,  and  at  the  time  of  my  own  only 
63' 15". 

Although  these  distances  appear  small,  I  find  that  Venus  has 
been  seen  at  a  still  less  distance  by  Mons.  Vidal  of  Montpellier 
in  1805.*  On  the  30th  of  May,  he  observed  Venus  3"  Iff  after 
the  sun,  when  their  difference  of  declination  was  not  more  than 
y,  so  that  her  distance  from  the  centre  was  about  46  minutes  of 
space.     Since  his  observations  also  accord  with  the  calculated 

}>iaces  of  Venus,  they  might  have  superseded  the  necessily  of 
resh  observations,  if  I  had  been  duly  aware  of  the  inference  to 
be  drawn  from  them. 
The  same  skilful  observer  has  also  recorded  an  observation  of 
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Mercury  on  the  31st  of  March  of  the  same  year,  when  he  was 
seen  at  about  66'  from  the  sun's  centre. 

If  I  were  to  describe  the  Uttle  telescope  with  which  my  obser* 

vations  were  made,  without  taking   due  care  to   explain  the 

precautions  adopted,  and  the  grounds  of  their  efficacy,  it  might, 

perhaps,  be  scarcely  credible,  that  with  an  object  glass  less  than 

-one  inch  in  aperture,  having  a  focal  length  of  only  seven  inches, 

I  could  discern  an  object  not  to  be  seen  by  telescopes  of  four 

and  five  inches  aperture.    We  know,  however,  that  this  small 

aperture  is  abundantly  sufficient  for  viewing  Venus  at  a  distance 

from  the  sun ;  and,  smce  the  principal  obstruction  to  seeing  her 

nearer  (when  the  atmosphere  is  clear),  arises  from  the  glare  of 

'felse  light  upon  the  object-glass,  the  success  of  the  observation 

depends  entirely  on  having  an  effectual  screen  for  the  whole 

^object-glass,  which  is  obviously  far  more  easy  to  accomplish  in 

"tjie  smaller  telescope. 

Since  the  screen  which  I  employed  was  about  six  feet  distant 

'^irom  my  object-glass,  a  similar  protection  for  an  aperture  of  five 

inches  would  have  required  to  be  at  the  distance  of  thirty  feet, 

;  to  obviate  equally  the  interference  of  the  sun's  light  at  the  same 

period ;  but  this  is  a  provision  with  which  regular  observatories 

iMQ  not  furbished  for  the  common  purposes  of  astronomy. 

As  I  hope  at  some  future  time  to  avail  myself  of  a  larger 
„aperture  for  such  observations,  without  the  necessity  of  mountmg 
a  more  distant  screen,  it  may  be  desirable  that  I  should  suggest 
to  others  the  means  by  which  this  may  be  effected,  if  they  think 
the  question  of  a  solar  atmosphere  worthy  of  further  investi- 
gation. 

If  an  object-glass  of  four  inches  aperture  be  covered,  so  as  to 
expose  only  a  vertical  slit  of  its  surface  one  inch  in  width,  the 
^  surface  of  glass  to  be  so  used  is  about  five  times  as  large  as  the 
^ipirc.ular  aperture  one  inch  in  diameter,  and  yet  will  be  as  com- 
.pfetely  shaded  by  a  vertical  screen  at  any  given  distance :  and 
'aii  interval  of  only  five  feet  might  allow  a  star  or  planet  to  be 
^seen  within  a  degree  of  the  sun's  disc. 

y^  When  the  sun  and  planet  have  the  same  declination,  the  ver- 
itical  position  of  the  slit  is  manifestly  the  most  advantageous  that 
could  be  chosen  on  the  meridian ;  but,  for  the  purpose  of  seeing 
to  the  greatest  advantage  when  the  line  of  the  centres  is  inclined 
to  the  horizon,  it  would  be  requisite  to  have  the  power  of  turning 
the  slit  and  screen  together  at  right  angles  to  any  line  of  direc- 
ti6n  of  the  centres. 

The  only  fixed  star  sufficienlly  near  to  the  ecliptic,  and  bright 
^enough  to  give  any  prospect  of  its  being  seen  near  the  sun,  is 
Regulus,  which  passes  between  the  20th  and  21st  of  August, 
but  I  have  not  yet  had  an  opportunity  of  ascertaining  within 
.what  distance  from  the  sun  this  star  can  be  discerned^ 
'*  ttith'e  fotegoing  remarks,  I  have,  perhaps,  dwelt  more  upon 
the  consideration  of  the  solar  atmospaeie,  uiw.  m*ac^  ^^^\slxl<^^<^- 


Article  IV. 


Analysis  of  Mica  with  only  One  Axis  of  Double  Refraction. 

By  M.  Rose,  of  Berlin  * 

Among  a  great  number  of  different  kinds  of  mica  which  Dr. 
Seebeck  had  examined  with  respect  to  their  action  on  Ught,  only  t 
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sary  to  those  who  have  considered  the  common  phenomena 
observable  in  the  occultations  of  Jupiter's  sateUites  by  the  body 
of  the  planet.  Their  approach^  instead  of  being  retarded  hj 
refraction,  is  regular,  till  tney  appear  in  actual  contact ;  showii^ 
that  there  is  not  that  extent  of  atmosphere  which  Jupiter  shoola 
attract  to  himself  from  an  infinitely  divisible  medium  fiOing 
space. 

Since  the  mass  of  Jupiter  is  full  309  times  that  of  the  earth, 
the  distance  at  which  his  attraction  is  equal  to  gravity  must  be 

as  V  309,  or  about  17'6  times  the  earth's  radius.  And  since  his 
diameter  is  nearly  eleven  times  greater  than  that  of  the  earth, 

-—  =3  1*6  times  his  own  radius  will  be  the  distance  from  his 

centre,  at  which  an  atmosphere  equal  to  our  own  should  occasion 
a  refraction  exceeding  one  degree.  To  the  fourth  sateUite  thb 
distance  would  subtend  an  angle  of  about  3^  37^  so  that  an 
increase  of  density  to  3-^  times  our  common  atmosphere  would 
be  more  than  sufficient  to  render  the  fourth  satellite  visible  to  us 
when  behind  the  centre  of  the  planet,  and  consequently  to  make 
it  ^pear  on  both  (or  all)  sides  at  the  same  time. 

The  space  of  about  six  miles  in  depth,  within  which  this 
increase  of  density  would  take  place^  according  to  known  laws 
of  barometric  pressure,  would  not  subtend  to  our  eye  so  tnuch 
as  l-300th  of  a  second,  a  quantity  not  to  be  regarded  in  an  esti- 
mate, where  so  much  latitude  has  been  allowed  for  all  imaginable 
sources  of  error. 

Now  though,  with  reference  to  the  solar  atmosphere,  some 
degree  of  doubt  may  be  entertained  in  consequence  of  the  pos* 
sible  efiects  of  heat  which  cannot  be  appreciated,  it  is  evident 
that  no  error  from  this  source  can  be  apprehended  in  regard  to 
Jupiter ;  and  as  this  planet  certainly  has  not  its  due  share  of  aa 
innnitely  divisible  atmosphere,  the  universal  prevalence  of  snck 
a  medium  cannot  be  maintained ;  while,  on  the  contrary,  all  the 
phenomena  accord  entirely  with  the  supposition  that  the  eartk*s 
atmosphere  is  of  finite  extent,  Umited  by  the  weight  of  nltimite 
atoms  of  definite  magnitude  no  longer  divisible  by  repulsion  <tf 
their  parts. 
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filDgle  one  wae.  ifound,  which  aaight  be  properly  considered  as 
possesfiin^  only  one  axis  of  double  refraction.  It  was  met  with 
at  Berlin  in  a  collection  of  Siberian  mineral^^  without  any  notice 
4»f  the  place  where  it  had  been  found ;  it  is  highly  probable  that 
it  was  trom  "Siberia.    The  analysis  of  this  singular  mic^,  gave 

Silioa 4201 

Peroxide  of  iron 4*93 

Alumina 16*05 

Magnesia •  25*97 

Potash 7-55 

Fluoric  acid 0*68 

Manganese Trace 

97-19 

The  great  loss  in  this  analysis  depends  certainly  upon  the  diffi- 
oodty  ofseparating  magnesia  and  potash  so  as  to  ascertain  their 
(Qxact  quantity.  AH  methods  that  have  been  made  use  of  afford 
ionly  approximation,  and  I  know  none  which  would  give  an  exact 
result.  The  quantity  of  potash  was  ascertained  iii  the  following 
.manner :  Thin  leaves  of  mica  were  carefully  placed  into  a  crucible 
;iirith  nitrate  of  barytes  in  alternating  la;^ers,  and  heated  red  hot. 
Hie  ignited  mass  was  dissolved  in  muriatic  acid,  the  silica  was 
separated  by  evaporation,  the  barytes  by  sulphuric  acid,  alumina 
and  oxide  of  iron  by  ammonia.  The  Uquid  was  evaporated  to 
dryness,  and  the  residuum  after  having  been  heated  long  enough 
to  vokttiUze  all  the  sulphate,  and  munate  of  ammonia  was  dis* 
solved  in  water,  and  the  solution  was  .mixed  with  acetate  of 
barytes.  The  liquid  separated  by  filtration  from  the  sulphate  of 
biurytes  was  evaporated,  and  the  dry  salt  heated  red-hot.  Water, 
yrared  on  it  dissolved  the  carbonate  of  potash,  which,  after  eva- 
poration, was  heated  red-hot,  and  weighed.  For  further  compa* 
dflon,  it  was  saturated  with  muriatic  acid,  and  its  weight  again 
ascertained.  In  order  to  find  the  other  component  parts  of  this 
Muea,  the  analysis  was  repeated  with  carbonate  of  potash  instead 
rf  nitrate  of  barytes.  Silica  was  obtained  bv  evaporation  .to 
dryness  in  the  usual  way.  After  having  been  neated,  the  parti- 
cles adhered  together;  it  was  not,  therefore,  perfectly  piue 
silica,  which,  when  heated,  forms  an  extremely  fine  powder. 
.  The  liquid  which  had  been  filtered  from  the  sihca  was  treated 
with  ammonia,  and  the  precipitate  thus  obtained  bpiled  with 
caustic  potash.  The  oxide  of  uron  precipitated  waes- dissolved  ia 
mnriaticacid,  the  solution  neutralized  by  ammonia,  and  precipi- 
teled  by  succinate  of  ammonia.  The  alumina  was .  precipitated 
tem  its  solution  in>  caustic  potash  by  muriatic  ajcid,  redissohred 
iijf  an  excess  of  it,  and  again  precipitated  by  cajrbosate  of 
Ammonia.    The  Uquid  which  had  ueen  filtered  from,  the  prec^A^^ 

iiew  SGfmf*m»h.  Vfm  =is 


268  M.  Roseon  Mita  [Oct. 

tate  by  ammonia,  and  that  which  had  been  filtered  iroio:  the 
succinate  of  iron  were  concentrated  together  bjr  evaporation, 
mixed  with  carbonate  of  potash  in  sufficient  quantity  so  as  to 
decompose  all  the  salts  oi  ammonia,  and  evaporated  to  dryness. 
The  dry  mass  was  dissolved  in  water,  boiled,  and  the  magnesia 
thus  oDtained  separated  by  a  filter.  When,  after  having  been 
heated  to  redness^  it  was  redissolved  in  muriatic  acid,  some 
sihca  remained  undissolved,  which  is  almost,  always  the  case 
in  the  analysis  of  minerals  containing  silica.  The  manganetse 
which  the  magnesia  contained  was  so  extremely  small  that  it 
could  not  be  separated. 

The  reason  why  the  silica  obtained  by  this  method  had  &g|^v» 
tinated  could  only  be  that  fluoric  acid  existed  in  the  mica.  The 
insoluble  triple  compound  of  silica,  fluoric  acid,  and  potash^ 
must  have  remained  with  the  pure  sUica,  and  muriatic  acia  coidd 
not  completely  decompose  it.  Bjr  heating  it,  it  lost  its  fluoiic 
acid,  and  the  potash  combining  with  the  silica  made  it  i^gliiti> 
nate.  To  find  the  fluoric  acid,  the  anidysis  was  repeated  a  third 
time,  which  I  did  in  the  same  manner  as  Berzelius  made  use  of 
in  analyzing  the  topaz. 

This  mica  remaining  unchanged  both  in  external  appearance 
and  in  weight,  when  exposed  to  a  heat  in  which  other  varieljes 
of  mica  that  I  had  analyzed,  had  lost  water  and  fluoric  tii&d,  I 
^as  surprised  to  find  fluoric  acid  likewise  in  this  kind.    In  a 
-paper  published  two  years  ago,  1  ascertained  to  be  a  property  of 
Tnica  which  contains  much  fluoric  acid,  that  it  does  not  lose  ite 
-metallic  lustre  and  become  dull,  even  in  a  very  strong^  heat, 
-whereas  those  which  contain  smsdl  traces  of -fluonc  acid  CNDge, 
according  to  my  former  statement,  their  colour  by  ignitiooi  out 
they  keep  their  metallic  lustre.    This  mica,  however,  codAw 
more  fluoric  acid  than  mica  from  Utoe,  which   loses   its  Inslie 
easily  in  a  moderate  heat ;  while  the  same  heat  has  no  ^fect 
npon  this  mica.  It  is,  therefore,  no  certain  proof  of  the  preacnoe 
^of  a  greater  (j[uantity  of  fluoric  acid,  that  certain  kinds  of  mica 
become  dull  m  a  moderate  temperature.    It  seems  as  if  jSnoric 
acid  escapes  more  easily  from  mica  containing  water,  by  which 
its  appearance  becomes  dull.    When  the  heat  is  increased,ittica 
-with  one  axis  of  double  refraction  also  loses  its  lustre,  andaboQ^ 
two  per  cent  of  its  weight.    In  respect  to  the  chemical  conipoft* 
tion,  this  mica  difiers  materially  from  those  three  kinds  wllich  I  I 
formerly  analyzed,  and  for  which  I  gave  a  formula  that  answered 
for  all  three  kinds  which  likewise  agree  in  their  action  on  li^ 
But  whether  the  potash  really  is  in  the  form  of  trisilicate  con- 
tained in  the  mineral  I  am  scarcely  able  to  determine,  the  quan- 
tity of  potash  being  difficult  to  ascertain  exactly,  and  this  sub- 
stance containing  not  much  oxygen.    This,  however,  is  certaoy 
that  oxide  of  iron  and  alumina  are  present,  in  the  form  of  siii- 
eatesj  in  the  mica  with  two  axes  of  double  refiraction. 
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In  the  mica  with  one  axis  of  double  refraction  which  I 
analyzed^  the 

Per  cent,  of  oxygen. 

Silica  contains 21*13 

Oxide  of  iron 1*51 

Alumina 7*5 

Magnesia 10*05 

Potash 1*28 

Fluoric  acid 0*5 

Prom  which  we  may  conclude^  that  the  oxygen  in  all  the  bases 
together  amounts  to  the  quantity  of  oxygen  m  the  silica^  that 
t(ie  oxygen  contained  in  tne  bases  with  mree  atoms  of  oxygen 
(peroxicfe  of  iron  and  alumina)  together  with  that  of  the  potash, 
are  equal  to  that  of  the  magnesia.  It  is^  therefore,  possible  that 
this  mica  consists  of  the  common  mica  with  two  axes  of  double 
refraction  (or  of  silicates  of  bases  with  three  atoms  of  oxygen, 
-  combined  with  silicates  of  potash,  like  the  mica  of  the  former 
tibree  analyses),  and  of  mica  composed  of  silicates  of  bases  with 
two  atoms  of  oxygen,  like  magnesia,  by  which  combination,  the 
interesting  effect  of  this  mica  upon  light  is  probably  produced. 

The  kinds  of  mica  with  two  axes  of  double  refraction  differ 
likewise  by  the  effect  of  acids  upon  them  considerably  from  those 
•with  one  axis.  The  former  are  altogether  insoluble  in  the 
strongest  acids,  while  the  latter  is  acted  upon  by  acids,  though 
witii  difficulty. 

M.  Peschier,  o7  Geneva,  published  a  short  time  ago  a  pa- 
per in  which  he  asserts,  he  has  found  in  many  different  kinds 
'  of  mica  a  considerable  quantity  of  oxide  of  titanium.    I  have 
'  tried  with  the  blowpipe  all  the  different  species  of  mica  which 
'  he  mentions,  without  having  been  able  to  find  the  least  trace  of 
*  that  metal  in  any  one  of  them,  though  the  oxide  of  titanium  may 
'  irith  the  greatest  ease  be  discovered  by  this  instrument.    M* 
-Peschier  heated  the  mica  with  nitrate   of  barytes,  dissolved 
r  the  heated  mass  in  muriatic  acid,  supersaturated  the  solution 
'  with  carbonate  of  ammonia^  and  obtained  the  oxide  of  titanium 
-:from  the  thus  remaining  liquid,  after  having  passed  it  through  a 
filter.    It  is,  however,  not  possible  to  obtain  oxide  of  titanium 
'  in  this  way,  which,  when  dissolved  in  acids,  is  completely  pre- 
cipitated by  carbonate  of  ammonia. 
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Article  V. 

Addition&i  Bematrks  pn  Dr.  Thomson's  Paper  on  the  Effect  bf 
Aqueous  Vapour  on  the  Specific  Gravity  of  Gases.  By  Charles 
Sylvester,  Esq. 

(To  the  Editor  of  the  Annals  of  Philosophy,) 

DSABfilR,  ConMffnpoiiy  uli^.  1 JS  IMS. 

iNmy  letter' to  yoawhich^appeared  in  ihe  Annah  for  July, 
relative  to  Dr.- Thomson^s  paper  on  the  siibject  of  high  pressute 
steam,  and  the  influence  of  aqueous  vapour  on  the  specific  eia- 
vity  of  gases,  my  remarks  were  principally  directed  to  JDr. 
Thomson's  observations  upon  high  pressure- steam.    I  also  uuide 
some  allusion  to  his  formula  for  correcting  the  specific  ^ravitvof  \n 
gases  from  the  'pressure  of  aqueous  vapour.    Having  since  nad 
a  conversation  with  Mr.'Dalton,  of  Manchester,  I  lutve  bcwi 
induced  to  attend  'more  minutely  to  that  part  of  Dp.  Thomson's 
paper^  and  find- that  ifafe.iformula  will  only 'be  conect  whea^tJie  h 
lexperiment  is  made  at '2 13^ 'for  aqueous  vapour,  or  the  bcdling 
pomtof  the  substance  from' which  tne  vapour  is  derived.   At  any 
temperature  above>clr below  that  point,  tne  formula  givea by  Dr. 
Thomson  will  fail.    My  jobject-in  this  communication  is  to  give 
a  formula  which,  I  beheve,  will  give  the  true  nBSiilt  atallfttoi- 
^peratures. 

Let  P  s=  acolumn  of  mercury  equal  to  the  pressure  of  the 
atmosphere ;  y*  ss  a  column  of  mercury  whichu  volame  .of  any 
eohdensible  vapour  will  support,  unmixed  with  any  odier  elaatic 
fluid,  and  at  cuiy  given  temperature  ;  S  =  the  specific  gravity i  of 
the  gas  under  ^examination ;.  c  s=  the  specific  gravity  of  the 
Vapo)ur  under  the  pressure  P ;  and  >R  as  the  resulting  speoific 
gravity,  lliendf '  we  suppose  the  gas  and  the  vapour  to  ibe  in 
«eparate-eqilal^volames,  andat  the  temperature  of  th^  bcHling 
point  of  the  liquid  producing  the  vapour,  these  volumes  after 
mixture  will  be  1  +  1  b=  2,  the  general  expression  being  »1  >f 

^•^  which  when/  =  P,  will  be  1  +  1  =  2.    From  the  expression 
1  +  ^  =  V  the  resulting  volume,  we  have  the  foHo wing  equation 

r 

to  find  R  the  resulting  specific  gravity  (l  +4)  R  e=S  + 

y-,  and  R  =  -p^*^,  when/  =  P  .  R  =  -^,  each  of  the  vo- 
lumes equal  1.  I  am,  yours  truly, 

C.  Sylvkster. 


Aetk;i.k  VI, 

([hi  Logarithmic  and  Circular  Series..   By  Mn  JamcM  Adams, 
(To  the  Editor  of  the  AnnaU  of  Philosoghy.) 

SIR,  Stonehoiuey  near  Plymauihy  Aug.  27,  1822. 

The  insertioa  of  the  following  seriei^  &c.  in  the  Annals  of 
Philosophy,  when  you  have  a  convenient  opportunity,  will  oblige 

Your  humble  «ecpran^ 
.    .  JatMbs  Adamib> 

,  From  the  nature  of  logarithms,  we.  have 
log.  (1  +  «)  =  w  —  ^  +  |-  ^  4  +  5  —  Scc.and 

log.  (l  4-  i)  =:=  -  -  5^  +  r^  -  r!z  +  si  -  *^<5-    By  sub^ 
traction,  /  (1    +  u)  -  I  (I  +]^)  m  I   /'^^   =  /w  = 

Bji,  4i^rentiatmg'eqDatioa  (1)^  we  have 

Tfieft  1w^  De  Moivre's-  theorem  for  multiple  aies,  wa  hure 

^,  aa.  008.  U    r—    COS.  2  M  +  COS.  3  M  — •  COS.  4  »  +>  COS.  6  »  — 

8U5...... ^> 

By  a4dition  /  (1  +  «)  +  l  (l  +  j)  *  Z(l  +  «)  (l  +  ^) 

.    7  <!ii5:  =  ,(«  +  i  +  2)  =  log.V[i(«  +  i)  +  1]  - 

From  whence  we  have  ^- ~ =  cos.  w  —  -j^  cos.  2  tt 

+  4.  COS*  3  u  —  ^  COS.  4  tt  +  Sqc.    By  differentiating  this  laeft 
equation,  we  have  , ""'  ^    =•  tan.  4.  m  =  ^  (sin.  u  —  sin.  2^ir 

+  sin.  3  w  —  sin.4tt  +  &c.)  ..  «•••  •^•^  ••-••••  * (^^ 

By  differentiating  equatioa.  (3),  we  get  sec?  4-^  =  4  (cos.  u 
—  2  COS.  2  w  •+»  3  cos.3  «i  —  4  cos.  4tt  +  &c.)  .  • (4) 

Perhaps  the  folbwinff  simple  method  relative  to  multiple  arcs 
may  not  be  unacceptable  to  the  young  analyst.     By  divisioa 
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*     =  1  —  w  +  ti*  —  tt^  +  w*  —  ti^  +  8cc. ;  and     *  * 


1   +  M  '  t»  +    I  M 

*-  +  -—-  +  -  —  8cc.  Subtract  the  second  of  these  equa- 
tions  from  the  first,  and  we  get  0  =  1  —  (»  +  -)  +  ^m*  +  i] 
—   (u^  -f  -j  4.  8cc.;  by  transposition  and  dividing  by  2,  we 

have  -  =  -g-^ ^r-A  +  — Tg-^! r^p—  +  8cc.    Then  by 

De  Moivre's  theorem,  -^  =  cos.  u  —  cos.  2  w  +  cos.  3  w  —  cos. 

4  M  +  cos.  5  w  —  &c (5) 

The  same  as  equation  (2)^  but  independent  of  logarithms  or  dif- 
ferentiation. 

In  like  manner,  r =  1  +  w  f  m*  +  t/*  +  «*  +  8cc.  And 

-  8cc.    Subtract  the  second  of 


these  equations  from  the  first,  transpose  and  divide  by  2,  we 


shall  then  have  z 
Therefore  -J-  =  —  (cos.  u  +  cos.  2  u  +  cos.  3  m  +  cos.  4i* 

+  8cc.) :..... ...(€) 

By  taking  the  successive  differential  coefficients  of  equaficm 
(5),  we  have 

0  =  —  sin.  w  +  2  sin.  2  «/  —  3  sin.  3  u  +  A  sin.  4m  —  &c. 
0  =  +  sin.  M  —  2^  sin.  2  m  +  3^  sin.  3  w  —  4'  sin.  4  te  -f  &c. 
0  =  —  sin.  M  +  2^  sin.  2  ti  —  3^*  sin.  3^  +  4*  sin.  4  u  —  Sec. 
0  =  +  sin.  u  —  27  sin.  2  m  +  3^  sin.  3  ?«  —  4'  sin.  4  u  +  8cc. 

6  =  sin.  u  —  2'—'  sin.  2  m'+ 3'"""  sin.  3  u  —  ^•"'-'''sin.^tt 

+  &c.  ., :.  (7) 

And 
0  =  —  COS.  tf  +  2^  COS.  2  ?/  —  3*  COS.  3  m  +  4*  cos.  4  li  — 8uj. 
0  =  +  COS.  M  —  2*  COS.  2  ti  +  3*  COS.  3  w  —  4*  cos.  4  w  4-  &B. 
0  =  —  COS.  u  +  2^  cos.  2  M  —  3*  cos.  3  m  +  4®  cos.  4  m  — .{jtc. 
0  =  4-  cos,  m  —  2^  COS.  2  w  +  3^  cos.  3  t*  —  4®  cos.  4  u-h&c^ 

Oascos.  M— 2'"  COS.  2  ?/+3'"cos.  3  «i— 4'»  cos.4?(+8cc'.!  .!*(8) 

We  shall  have  from  equation  (7),  when  u  =  90°, 
0  =  -  1  +  3   -  5   +  7   -  9    +  See. 
0  =«  +  1  -  3»  +  53  —  7^  +  93  —  &c.         '      ' 
0  s=  -  1  +  3»  -  5*  +  7*  -  9*^  +  8cc. 
0  =  +  1  -  3'  +  57  -  77  +  97  -  &c. 
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•   0:±=  1  -3»"-'  +  6*— •-  7"- +  &C (9) 

And  from  equation  (8),  when  u  =  0°. 

,  0  sa  —  1  +  2»  -  3»  +  4»  -  6»  +  &c. 
0  =  +  1—  2«  +  3*  -  4«  +  6*  -  8cc. 
0  =  -  I  +  2»  -  a*  +  4«  -  6*  +  SCO. 
0  =  +  1  -  2»  +  3»  -  4«  +  6*  -  8cc! 


t  •  ' 


0  =  1  -y  +  y- 4**  +  6'*.  ;...(iO) 


Ariiole  VII. 


Hesults  of  Observations  on  the  extraordinary  Depremon/of  the 
Barometer,  which  took  Place  on  the  25th  of  December,  i821. 
By  Prof.  Brandes^  of  Breslau. 

(To  the  Editor  of  the  Annals  of  Phihsopht/.) 

■ 

SIR, 

The  extraordinary  depression  of  the  mercury  in  the  barometer 
vhich  was  observed  in  JEngland,  France^  and  Germany^  on  the 
25th  of  Dec.  1821^  has  attracted  the  attention  of  natural  phUo- 
aophers  in  each  of  those  countries ;  and  I  presume^  therefore^ 
that  it  will  be  found  very  interesting  to  know  what  was  the  state 
of  the  barometer^  and  at  what  place  it  was  lowest^  Sec.  For. the 
purpose  oi*  deciding  these  questions,  I  have  brought  together  ali 
the  observations  which  I  have  been  able  to  procure;  and  Ihiave 
been  fortunate  enough  to  obtain  sufficient  materials  for  giving  a 
complete  table  of  what  has  been  observed  resecting  this  subject 
on  tne  Continent. 

The  barometer  was  lower  at  Dieppe  and  at  Boulogne  than  it 
was  in  any  other  part  of  the  Continent.  It  will  be  very  interest- 
ing to  have  the  observations  made  in  England^  and  I  hope  thai 
the  observers  there  will  have  the  eoodness  to  pubhsh  in-'the 
journals,  vrith  the  utmost  accuracy,  first,  the  time  when  the  least 
dievation  of  the  barometer  was  observed ;  secondly,  that  height 
itself;  and,  thirdly,  the  mean  altitude.*  We  should  then'  be 
able  to  ascertain  at  what  place  the  barometer  was  lowest;  and 
we  should  see  whether  it  was  found  lower  in  England  than  on 
the  coast  of  the  channel. 

I  have  met  with  some  observations  in  the  EngUsh  joumaTa 
which  give  the  time  and  the  height  .veiy  accurately,  but  the 
greater  number  of  them  do  not  mention  the  time  of  the  lowest 
state  of  the  barometer;  nor  even  do  they  inform  us -whether  the 

■  ■•■••-■  .  .     ■ 

•  T  h  unuJs  which  we  receive  ngaUafy  are  the  Annals  qfPfMjtophyy  the  Philo- 
sophical Magazine,  and  the  Edmhuif^  PhUMopbicai  Jounal. 
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instrument  was  observed  with  precision  at  Ibe  mpiiieot  of  its 
greatest  descent,  although  this  is  necessary  in  order  to  obtain 
correct  results. 

The  observations  of  which  I  Here  communicate  the  resuliB. 
ivere  all  made  on  the  Continent ;  I  have  not  noticedthose  whieh 
have  been  made  in  England,  because  thdre  are  not  sufficient 
details  of  them  for  the  formation  of  a  table  of  what  has  taken 
place  there  ;  I  hope',  however/  that  I  shall  be  able  to  give  the 
results  of  the  English  observations  at'  ailoth^r  opportunity. 

Observations  for  determining  t/ic  Time  at  which  the  Barometer 
was  lowest  in  different  Parts  of  the  Continent. 

At  La  Chapelle,  near  Dieppe^  the  minimum  was  observed  by 
3il.  Breant6  at  3^  30^  in  the  morning. 

At  Troyes,  at  3^. , 

At  Viviers,  in  the  south  of  France,  by  M.  FlaaffergHes^  at  S"*. 

At  Boulogne  Sur  Mer,  by  M.  Gambant,  at  6**  W. 

At  Triers,- at  6\ 

At  St  Gallen,  in  Swisserland,  by  M.  Meyer,  before  6**. 

At  Regensburg,  by  M .  Heinrich,  at  7**. 

At  Strasburg,  by  M.  Herreaschneidem,  at  7^  3(K. 

At  Middleburg  and  at  Utrecht,  at  9^  3(K. 

At  Padua,  nearly  at  the  same  time. 

At  Prague,  by  M.  Hallasohka,  at  10^. 

At  Schwelm,  near  Elberfeld,  on  the  Lower  Rhine,  by  M,  Q9/h 
tringiuft,  at  P  at  noon. 

At  Handver  and  Grottingen,  by  MM.  Lathnner  and  Harding^ 
atl2\ 

At  Gotha,  Jena,  Halle,  and  Leipsiey  aoconding  ta  the  observa- 
tions of  MM.  Kries,  Posselt,  Winkler,  and  Schmiedel,  tft  12^ 
or  1^. 

At  Altona,  by  M.  Schumacher,  at  2^  38^ 

At  Breslau,  and  at  several  other  places  in  Silesia,  at  2*^  or  3*^ 
III  the  afternoon. 

At  Cracow,  by  M,  Markiewioz,  at  3**. 

At  Apenrade  and  Fredericksvark  in  Denmark,  at  5*^  or  6^. 

At  Dastzic,  by  M.  Kleefeld,  at  9^  or  10*^  in  the  evening. 

At  Abo,  in  Finland,  ofn  the  26th  of  Dec.  in  the  momiDg. 

At  Dorpat,.in  the  same  day,,  at  noon. 

At  Petersburg,  in  the  evening  of  the  26th,  and  in  the  mom* 
ing  of  the  following  day. 

We  may  conclude  with  sufficient  certainty  from  the  ab«ve 
statement^  that  if  we  tnictgine  a  line  drawn  through  thoae  places 
where  the  barometer  was  at  the  minimum  lU  the  stODe-iiiMiei^ 
that  line  passed,  on  the  26th  of  December, 

At  3  in  the  morning,  through  Dieppe,  Troyes,  ieuid  Viviers. 

Before  5,  through  Swisserland. 
At  6,  through  Soulogi^  and  Trien^ 


IQ  the  Bammeie9:f.Xkc..2Q,.V62l.  i^ 

tT,  Hhmof^  Sftansbui^  Regeosboig^  and  Phduav 

IQ  or  10,  through  Miadleburg,  Utxeobt,  and  Prague. 

1 12  or  1  at noon^  through  Elberfeldy  Hanover,. Gotha,.  and 


1 3  or  3)  through  Altona^  Breslaa,  andGraoow. 

ii&  or  6^  through  Denmark. 

1 9  or  10,  throu^  Dantzic. 

n  the  26th  of  JDecember,  through-  AbO|.  in  the  nioming; 

pat,  at  noon ;  and  Petersburg,  in  the  evening. 


ifkt  of  the  Barometer  at  the  Mwneni  of  itsgreateit  Depre&siotu 


Time  of  the  Lowvet  Iloioent. 


!5, 1821.— At  S^  in  the  morning. 


Before  9*. 


At  &*)  in  the  morning. 


At  7**  in.  the  oaomiqg; 


At9*ior  10^  iflthf  monhig. 


At  12^  or  1^  at  noen. 


FUtees. 


At  3^  in  the  afteniooB. 


At  5^  or  (|i>. 


At9»orIOii. 
6*5*1 82!. —In  the  morning. 

At  noon. 
.    ■ In  the  evenigg. 


Dieppe. 
TroVes. 
Vhicn. 

Ziiriod. 

Binilogne. 

Farit. 


StiMbiu)g. 

Begensborg. 

Phdua. 

Jfjddlekuig. 

Zwanenhnqp.. 

Nurenbuig.s 

Prague. 

EHnrftUL 

Wiadni. 

Hanover. 

Gottingen« 

Lcmfe. 

Ooduu 

f  Jauer. 

>Wali0iibiiir. 
yUmlau.       ^ 
(Leobfchua; 
Cracow. 
Apenradb.. 


(Sniatiania. 
Dantidc 
Abo. 
Dorpat. 

P>lCTrii)urg, 


87-4T 
S8-20 

26-M 

87 -SI 

27-91 

88-98 

88*84 

98:18 

27-58 

88*98 

88*0Si 

88-06 

27*68 

28-06 

87-66 

88-88 

28-31 

87*99 

88*83 

87-56 

88-31 

88*2« 

1^-89 

8»48 

27-98 

S8'08 

8i*8l 

8&-89 

88*60 

28-71 

89H)I 

88*a7 

89*81 


l-9i 

r-w 

111?' 

M^l 

1-28 

8*00 

1-45^ 

WO, 

l-39t 

i-2r 

0**9I^ 

1-M: 

1*79 

1-33 

M5 

1-51 

1-51 

1*48 

1-46^ 

184^ 

1*51 

MS 

M» 

i-21i 

I  II 

1*11 

l*«flN 

1-60 

VS9 

1*24 

Or97 

0*59' 
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[It  is  to  be  underotood  of  course  that  the  baiometeiiat  Dieppe 
and  Boulogne  was  lower  with  respect  to  its  wedium^  devatioa  at 
those  places  than  any  where  else  on  the  Continent :  the  greatest 
absolute  depression  appears  to  have  been  at  St.  Gallen,  wheie^ 
on  the  25th  of  December,  the  mercury  stood  at  26*51 ;  its  meui 
height  there  being  only  27*7 1,  as  appears  from  the  table.— JEdL] 


Article  VIII. 


.1 


Observations  upon  the  Pu/vis  Antimonialis  of  the  London  Phof^ 
7nacopccia.    By  Richard  Phillips,  FR^  L.  and  E.  &c. 

In  a  work  published  two  years  ago  by  Dr.  EUiotson,  contain- 
ing the  results  of  his  expenence  in  regard  to  prussic  acid,  be 
has  related  several  examples  of  the  exhibition  of  large  doaes 
of  the  pulvis  antimonialis  with  little  or  no  sensible  effect.  The 
quantity  commonly  prescribed  is  a  few  grains ;  10  are  seldom  L 
ventured  upon ;  he  found  however^  that  from  90  to  100  grains  [ 
might  be  given  every  24  hours  with  perfect  safety,  and  scardy. 
any  sensible  effect. 

He  was  led  to  exhibit  these  large  doses  on  reading  a  paper  ia 
the  first  volume  of  the  Dublin  Hospital  Reports,  by  Dr.  Cheype^ 
who  states  that  James's  Powder  is  highly  efficacious  in  removing 
the  apoplectic  diathesis,  if  given  in  gradually  increased  doses 
till  some  effect  takes  place  upon  the  stomach,  bowels,  or 
skin.  In  endeavouring  to  produce  some  sensible  effect  with  the 
pulvis  antimonialis  of  the  London  Pharmacopoeia,  Dr.  EUiotson 
found  himself  obliged  to  augment  the  dose  up  to  80,  90, 100» 
grains,  and  even  more.  He  extended  his  trials  to  headache, 
palsy],  epilepsy,  and  other  cases,  attended,  if  not  by  the  apo- 
plectic diathesis,  by  fulnelss  of  blood  in  the  head.  1  may  re* 
mark  by  the  way,  that  he  was  not  aware  of  any  single  patient 
receiving  benefit  from  the  medicine. 

As  an  illustration,  I  will  copy  one  case  that  occurred  in  an  out* 
patient  of  St.  Thomas's  Hospital. 

Aug.  26,  1819. — George  JBerring,  aged  23.  Ill  four  yean. 
Rather  short;  extremely  strong  built;  plethoric;  head  particu- 
larly large  at  the  back  part.  Complains  of  violent  pain  running 
from  the  forehead  through  the  heaa.  Has  had  anaphrodisia  m 
a  twelve  month,  though  he  was  formerly  in  the  opposite  extreme. 
Venesection,  cupping,  blisters,  have  been  used  in  vain. 

Let  him  take  pulv.  antim.  gr.  v.  three  times  a  day  for  three 
days ;  then  gr.  x.  three  times  a  day  for  three  days ;  and  rinaUj^ 
gp.  XV.  three  times  a  day, 

Sept.  4. — No  better.  Let  him  take  gr»  xv«  three  times  a  daj 
for  three  days  ;  then  gr.  xx.  three  times  a  day* 
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Septf  18.*^^Nd  better:  has  had  no  medicine  for  seven  days. 
L«et  him  take  gr.  xxf.  for  three  days ;  then  gr.  xxx.  three  times 
i  day. 

Sept.  25. — No  better.  Yesterday  he  took  once  gr.  xxx  ;  once 
^i  x) ;  ahd  once  gr.  1 ;  and  this  mornings  gr.  Ix.  Let  him  take 
rr.  xL'  three  tinies  a  day  for  three  days  ;  then  gr.  1  three  times  a 
lay. 

Oct.  2.— No  better;  '  Let  htm*  tak^  gr.  !x  three  times  a  day 
for  three  days  ;  then  gr.  Ixx  three  times  a  day. 

Oct.  9. — No  better.  Let  him  take  gr.  xc  three  times  a  day 
for  three  days ;  then  gr.  c.  ' 

Oct.  16- — ^No  better.  For  the^rff  time  he  complains  of  occa- 
sional nausea.    Let  him  tietke  gr.  ex  three  times  a  day. 

Oct.  23. — Let  him  take  gr.  cxx  twice  a  day. 

Oct.  30. — Much  better.  Let  him  take  gr.  cxv  three  times  a 
day. 

I^oy.  6. — Worse  again  ;  sometimes  feels  a  little  nausea. 

The  man^  I  understand^  was  seen  sometime  afterwards  not  at 
^improved. 

In  extraordinary  conditions  of  the  system,  it  is  well  known 
that  peiiBOns  are  little  susceptible  of  ordinary  impressions.  Dr. 
Ebiotson  relates  an  example  of  insanity  in  which  the  patient  took 
80  or  9&  grains  of  calomel  night  after  night  with  no  more  effect 
than  would  have  been  produced  on  a  person  in  health  h^  a 
very  few  grains ;  and  an  mstance  of  spasmodic  asthma,  in  which 
a  younjg  lady  not  in  the  habit  of  taking  opium,  required  above 
two  table  spoonfuls  of  laudanum  to  dissipate  the  paroxysm. 
The  inertness  of  antimonial  powder  cannot,  however  be  thus  ex- 
dained,  because  Dr.  Elliotson  observed  that  similar  doses  were 
ust  as  well  borne  by  persons  little  out  of  health ;  for  instance, 
)y  those  affected  with  cutaneous  diseases.  The  ignorant  are  not 
contented  with  being  cured  by  external  applications,  but  are 
always  urgent  to  take  some  internal  medicine,  and  to  several  so 
circumstanced  he  administered  the  antimonial  powder  in  doses 
of  90  grains,  three  times  a  day,  and  without  any  effect. 

The  magnitude  of  the  doses  precludes  all  probability  of  the 

fewer  of  the  medicine  being  lost  by  habit,  ana  in  the  very  case 
have  transcribed,  we  see  the  dose  was  once  increased  in  24 
hours  from  30  to  60  grains  ;  and  on  another  occasion,  at  once^ 
from  70  to  90  grains,  without  any  sensible  effect.  Dr.  Elliotson 
has  furnished  me  with  a  case  where  the  dose  was  at  first  so 
large,  augmented  so  i^pidly,  and  the  patient's  indisposition 
was  so  trifling,  that  nothmg  out  the  inertness  of  the  preparatioft 
vHll  account  for  the  fact. 

A  footman  in  his  family,  aged  21  years,  was  seized  Feb.  21^ 
1821,  with  the  common  symptoms  of  catarrh.  He  was  ordered 
10  grains  of  antimonial  power  at  bed  time. 

Feb.  22. — No  effect:  ordered  gr.  xxx  immediately.  In  tjie' 
evening,  there  had  been  no  effect :  order^  gr.  Ix. 
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Feb.  23. — ^No  effect;  ordered, gr. i^c  imi^ediafely;    In  the 
evening ;  an  hour  after  taking  the  90  g^i:v9^s,he..ypmit^d  thieft 
times  a  large  quantity  of  green  bile. 
'^        He  has  not  vomited  nor  felt  sick  since. 

The  bowels  have  been  relieved  once  in^the.couise  of  the^y>. 
As  the  stomach  had  been  excited^  Dr.  EUiotson  waadesiroiuiQf 
learning  whether  a  smaller  dose  would  now  produce  nausea  o^ 
vomiting^,  and  he  accordingly  ordered  the  man  gr;  IjLatJbt^d.tiine. 

Feb.  24. — No  effect  whatever. 

I  must  add  that  the  medicine  was  procured  fbc  difl^nsnt 
patients  from  different  shops,  and  that  which  was  employed  it. 
St.  Thomas's  Hospital  was  supplied  by  Mr.  Batdiey,  of  .Fone* 
street ;  and  some  indeed  was  n^anufaictured  by  him  veiy  caixh 
fully  on  purpose. 

The  facts  which  I  have  now  mentioned  are  completcjk  st 
variance  with  the  opinions  entertained  by  physicians  or  thft 
highest  character;  I  need  only  mention  Dr.  Duncan^  wbo  ob- 
serves, ''  tlie  oxide  of  antimony  with  phosphate  of  iime^  h<Mno- 
ever  prepared,  is  one  of  the  best  antimonials  we  possess.  It  it 
given  as  a  diaphoretic  in  febrile  diseases  in  doses  of  firoiiL  three 
to  eight  grains  repeated  every  third  or  fourth  hour*.  In  largev^ 
quantities,  it  operates  as  a  purgative  or  emetic." 

With  this  contradictorjr  evidence  in  the  subject,,  it  appe^oedf 
to  me  to  be  extremely  desirable  to  examine  more  pafticulany  pto 
the  nature  of  the  oxide  which  enters  into  the  composition  of  th^. 
antimonial  powder.  For  after  the  well  established  &€t  t&at 
peroxide  of  antimony  is  nearly  or  totally  inert^  it  appean  to  aifi 
that  if  proof  could  be  obtained  that  the  oxidje  of  aatuaony 
is  in  this  state,  the  deficiency  of  power  in  the  pulvis  iintiiap" 
nialis  would  be  accounted  for,  at  least  in  the  cases  meationfid 
by  Dr.  EUiotson,  and  although  particular  instances  might  ocqoc 
or  its  proving  extremely  active,  that  circumstance  wonU,  I  c(»»*^ 
ceive,  show  that  the  preparation^  is  worse  than  uselasst^  bftr 
cause  uncertain. 

The  Philosophical  Transactions  for  1801  contain  a  papec  by 
Mr.  Chenevix  on  this  substance;  and  he  haa  jjudiciouafy. ob- 
served, that  '^  every  oxide  of  antimony  with  which  we  w. 
acquainted  is  volatile  at  a  high  degree  of  heat:  it  would,  tbfl|P^ 
ibre,  be  hazardous  to  assert,,  that  it  is  possible  to  preser vei  alw^i 
the  same  proportion  of  antimony,  whatever  care  may  be  (NSr 
ployed  in  directing  the  operation ;  and  a  dissimilarity  in  this  che- 
mical result  must  necessarily  be  attend^  with  uncertainty  ip^tha- 
medical  application." 

Dr.  Pearson,  who  first  analyzed  James's  Powder,^  of  wbickdilr' 
pulvis  aatimonialis  is  a  professed  imit^tipn,  appears  to  hav0  con- 
aMered  these  compounds  aa  a  triple  salt,  or  a  real  ternary  covh 
binatiou  of  phosphoric  acid,  Ume;»  and  oxide  of  antvnoQj  i 
whereas  Mr.  Chenevix  considers  the  pulvis  aptimonicdS^  %/^  a 
mere  mixture  of  the  metallic  oxide  with  the  bone  earth ;  tx. 
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■easong  which  I  shall  presently  mention,  I  confess  I  am  en* 
drely  of  the  latter  opinion. 

In  order  to  investigate  the  dhemical  nature  of  the  pul?is  anti- 
moniedis,  I  procured  some  at  Apothecaries'  Hall :  into  a  retort 
containing  6  ounces  of  strong  muriatic  acid,  I  put.  1000  grains 
bf'the  powder  and  boiled  the  mixture  for  some  hours,  the  muria- 
tic acia  which  distilled^  being  returned  into  the  retort.  A  large 
proportion  of  the  powder  remained  undissolved  by  the  acid,  and 
when  the  solution* had  become  clear,  some  of  it  was  poured  into 
"Water,  but  no  precipitation  whatever  occurred. 

As  the  quantity  of  muriatic  acid  employed  was  large,  it  may 
be  supposed  that  the  excess  of  it  prevented  the  precipitation  of 
any  oxide  of  antimony  that  might  have  been  dissolved;  to  ob- 
late this  objection,  I  decomposed  the  muriatic  solution  by  car- 
b<mate  of  soda,  and  put  the  precipitate  upon  a  filter ;  whilst 
moist,  strong  muriatic  acid  was  poured  upon  it,  and  a  solution 
with  but  little  excess  of  acid  was  immediately  obtained.  I  mix- 
ed 20  measures  of  water  with  one  measure  of  this  solution,  but 
no  precipitation'  toolc  place,  nor  did  the  subsequent  addition  of 
a  much  larger'  quantity  of  water  produce  any  effect ;  further  to 
remove  any  objection  as  to  the  action  of  the  muriatic  acid  in 

Sreventing  that  of  the  water,  I  made  the  following  comparative 
xperiment :  to  one  measure  of  strong  muriatic  acid^  I  added 
l^Oth  of  its  volume  of  a  solution  of  muriate  of  antimony,  and 
btie  measure  of  the  above  described  solution  ;  when  12  mea- 
sures  of  water  were  put  to  this  mixture,  oxide  of  antimony  was 
feiaidfly  thrown  down,  notwithstanding  tiie  great  excess  of  acid. 
Although  these  experiments  satisfied  me  thatno  oxide  of  anti- 
m6ny  had  been  dissolved  by  the  muriatic  acid,  and  that  it  had 
taken  up  the  phosphate  of  lime  only,  I  submitted  the  muriatic 
solution  to  additional  examination.  It  is  well  known  that  pro- 
toxide of  antimony^  when  in  a  state  of  loose  aggregation,  is  rea- 
dily dissolved  by  potash,  so  that  if  the  muriate  oAhe  metal  be 
dropped  into  a  solution  of  the  alcali,  the  oxide  at  first  precipi- 
tated from  the  acid  is  immediately  redissolved  by  the  potash  : 
the  muriatic  soluUon  obtained  was  therefore  added  to  a  solution 
of  potash,  precipitation  immediately  took  place,  but  no  excess  of 
potesh  was  capable  of  redissolving  it,  for  when  it  was  saturated 
with  muriatic,  acid,  no  deposition  took  place:  it  i^i,  therefore, 
evident  that  no  oxide  of  antimony  had  been  dissolved. 

As  then  the  muriatic  solution  contained  merely, phosphate  of 
ITine,  it  remained  to  examine  the  insoluble  residuum;  I  had  no 
doubt  firom  its  resisting  the. action  of  the  muriatic  acid,  that  it 
was  entirely  peroxide  of  antimony ;  it  is,  however,  pQssiUe.  that 
it  might  be,  as  already  aUuded  to,  a  triple  compound  qf  phofk 

Ehonc  acid,' lime,  and  oxide  of  antimony,  the  latter  being- inso« 
lUe  on  account  of  ita  state  of  combination.  : .  , 

'  To  -dkterauaetthii.poiiit,  Lnixed  tJie  bsoluMba  reiu^Wioi  mth. 
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•carbonaceous  matter^  and  subjected  it  to  a  red  heat ;  :whep.> 
I  found  that  it  was  readily  dissolved  by  muriatic,  acid. wij^ 
the  assistance  of  heat,  and  that  water  threw  down  a  cop 
white  precipitate,  which  was  evidently  sabmuriate  of  protq 
of  antimony.  After  filtration,  I  added  ammonia  to  the  adp: 
but  it  occasioned  the  precipitation  of  a  little  peroxide  of 
only.  It  appears  then  the  residuum  was  merely  oxide  of  \ 
mony  in  the  highest  state  of  oxidation ;  for  if  it  had  conta 
any  phosphate  of  lime  in  combination,  it  would  have  been 
solved  with  the  protoxide  of  antimony,  and  precipitatec 
ammonia  after  the  separation  of  the  oxide  by  water. 

For  the  purpose  of  determining  the  quantities  of  the  pero 
of  antimony  and  phosphate  of  Ume  contained  in  the  pulvis  { 
monialis  from  Apothecaries'  Hall,  200  grains  were  Doiledl 
long  time  in  about  three  ounces  of  strong  muriatic  acid :  70 
of  peroxide  of  antimony  were  left  undissolved,  and  conseque 
the  powder  consists  of 

Peroxide  of  antimony 35 

«  Phosphate  of  lime 66 

100 

I  now  procured  some  antimonial  powder  from  another  son 
,  but  of  respectabiUty  equal  to  that  above-mentioned ;  I  could 
cover  no  differepce  in  their  appearance,  but  it  was  heavier  1 
diat  from  the  Hall  in  the  proportion  of  about  100  to  85.  f 
this  powder,  I  repeated  experiments  similar  to  those  just  detai 
and  with  similar  results :  it  was  a  mere  mixture  of  penudA 
antimony  and  phosphate  of  lime,  containing,  however,  ni 
more  of  the  oxide.    It  consisted  of 

Peroxide  of  antimony 38 

Phosphate  of  lime 62 

100 

The  experiments  now  detailed  will,  I  think,  sufficiently  aooi 
for  the  inertness  of  the  pulvis  antimonialis ;  it  can  only 
regarded  as  a  mixture  of  phosphate  of  lime  with  the  old  dii] 
retic  antimony,  a  preparation  of  antimony  now^uite  out  of  ui 
account  of  its  deficiency  of  power,  and  which  is  not  Ukd 
be  increased  by  admixture  with  phosphate  of  lime. 

That  the  antimony  should  be  thus  converted  into  pera 
will  be  readily  conceived,  when  it  is  remembered  how  sk 
metallic  sulphurets  part  with  the  last  portions  of  sulphur, 
animal  matter  with  all  the  carbon  it  contains. 

M.  Chenevix  has  proposed  to  precipitate  together  prota 
of  antimony  and  phosphate  of  lime ;  and  provided  a  mixtor 
protoxide  of  antimony  and  phosphate  of  lime  posaeaaed  aiijr 
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tAcY  which  doeis  not  equally  belong  to  oxide  of  antimony  mixed 
^tn  any  othcfr  inert  substance,  his  process  is  uncjuestionably  a 
tfood  one.  It  is,  however,  worthy  of  the  consideration  of  medical 
Bten,  whether  tartarized  antimony  in  small  doses  may  not  be 
Ufytuitagebusly  substituted  for  erery  other  antimonial  prepara- 
jBon.  It  possesses  the  j^reat  adrantages  of  being  reaaily  pro 
btu^d  of  certain  tod  unirorm  power. 


11 


Articlb  IX. 


'An  Account  of  the   Principal  Characters  of  the  Earths  and 
^  metallic  Oxides  before  the  Blowpipe.* 


/:. 


[I  AM  not  aware  that  the  characters  of  the  earths  and  metallic 
oxides  before  the  blowpipe  have  any  where  been  so  minutely 
and  accurately  given  as  by  Mr.  Children  in  his  translation  of 
Berzelius  on  the  Use  of  the  Blowpipe,  &c.  On  this  account,  I 
have  now  copied  them  from  that  work,  without  any  other  altera- 
tion than  that  of  divesting  them  of  their  synoptical  form. — Ed.J 


'Abbeeviatioks.— O.  F.  Oxidating  Flame,  R.  F.  Reducing  Flame,  =  parts;  equal 
^rUqf.ihe  Assay  and  Flux,  N.  C.  Nitrate  of  Cobalt.  Fl.  Plaming,  C.  under  the  Column 
fe&t&c^  the  Fluxes  means  that  the  Support  is  Charcoal.  P.  F.  Platina  Foil.  P.  W.  PJu 
m  Wire.  A  Brace  -f  refirs  to  the  Substances  in  thejirst  Column  only^  and  includes  aU  those 
liUeAare  contained  in  the  Space  it  comprehends. 


Assay. 


OiM.... 

fta 

ifdrate. 
^rkonvte 


wtttSk  •  •  •  < 

wbomate 


I 


Heated  aloke  ok 
Flatika.  Chaacoai.. 


•••• ••••. 


Infusible 

Bubbles  up  and  fuses 

Fuses  readfly  into  a  dear  glass; 
enamel- white  on  cooling 

Infusible 

like  baryta 

Fuses  with  moderate  heat  at  the 
sttifiMe,  neat  brilliancy;  tinges 
strong  R.  F.  red ;  becomes  aOnllne 

No  change 

Becomes  caiustic  and  alkafine; 
emits  biiUiant  white  light 

No  change 

Nodiaoge 

Nodiange 

No  change  ^ 


Infusible 

Is  absorbed 

Becomes  caustic,  and  is  absorbed 

Infhsible 


Nocfaaige 
NochoBge 
NochaagB 
Nodiange 

1 1  1 1      i«i  I  r  wi    ■ 


iS^oaHr.  Children's  Translation  of  <«  The  Use  of  the  Blowpipe  inChanicaT  Analyiif,  and 
•Bxsn^iuitionofMliittllijbyJ.J.Bcttdius."  ..,.,....>. 


fnMfinij  e/uaahnajfJInJianUmiJ 


ASSiT. 

Heated 

ALOKE   0» 

Pljtihj 

CSAHCOaL. 

Zirconitt 

Infusible  1  eniitiinu 

No  dlBHRC 

aisc  light 

InfuBibla;  emits  inteu) 

Sili™ 

No  chfinge 

Fuses,  and  is  abtorbvi, 

MDl^bdieadd 

F.fuineg and  turn; 

brown-Jellow 

» cooling:  in  R.F. 
best,  brown 
R.  F.  blackens,  bul 

bluB!  intense 

reduced 

Tunmtic  wid 

not  reduced 

The  same 

Olidi  of  chrome. 

NochwgB 

Tbesanne 

AjjliQioTiy  ..---<->>  X 

Fuses  readily  J  white  (u 
condenje  into  pearly  cmx 

Oxide  ofa,,timo^y  . 

Fuiea  readilj,   and 

eublimea,  in 

Fuses  readily,  and   r« 

while    fiimeBI    prcriphtaled    oxide 

lours  the  Bame  greenish 

bum*  like  tinder  iau 

antimoniou 

Kid 

Does  not  fuse,  nor  red 
a  bright  light 

AnIimMicacii  .... 

Whitens  ;  is  changed  i 
niousadd 

OiidnofuIluTium.... 

F.fiiBM  and  fume* 

Fuses,  eHbvewes,  and 

Nodiange 

The  same 

Oxide  of  dunhim 

Noehange 

The  same 

Oziiles  orunnium. ... 

Peroxide      becomes 

blacken*,  bul  does  not  fu 

0:dd«  of  cerium 

Peroiiide  does  not  alter 

Oxide  of  numgwaB... 

Not  fused;  beOTmw  I 
ftrongheat 

Yellow  while   holi   white  when 
cold;  does  nol  fuse,  bul  gives  ou 



greal  light  when  verc  hoi,  and  while 

liuDM,  which  coDdenu  like  wwt 

Olideofcadmiam. ... 

F.  no  change 

Soon  dissipates;  leave 
orange-yellow  powder  on 
coal 

R.  F.  blackens  and  beo 

Oxide  of  iron 

O.  F.  DO  change 
No  ehange 

Oiideofcobiat 

nelic 
Thesatne 

Oxide  of  nickel 

No  change 

The  same 

BlBnudi 

Flies  off  in  fumes,  an 

mark  with    red,     <n  'on 

which  may   be  diadpated 

without  giring  colour  tod 

Oxide  o/bumuHi.... 

F.  fiisesreadilv.mnsi 

datV-brown 

JOEtantly  reduced 

jta<«n>hotitt«^.  Inveryintenae 

beat  reduoCT,  and  perfontei  the  foil 

Oxideaoftin 

Protoxide  takes  fire 

and  bums 

B.  F.  peroxide  does  i»i 

reduces  in  a  strong  praln 

Gke  tinder  into  perosid 

Oxide  of  l«d 

Minium  becomea  black  whUe  hot. 

buleoff^             "^' 

at  indpient  rednesv  changes  to  yel- 
low oride,  luaiblc  into  orange^olour. 

ed  glass. 

0»ae  of  copper. 

O.  F.  black  ^buk;. 

ihe  charcoal;  under   sntfi 

R.F.  reduces;    wilhj 

Mctcotj- 

Oxide  of  ulvet 

IMd.  ...     ..   . 

gives  a  bead  of  metal 

Inttuu^  reduced 

1 

l*MH>fy«|dM«l    .. 

H»iiiui '.'..'. 

■      '■""          '■.:. 

\ 

1.   .  1.    . 

Palladium 

■ 

MetaiUc  Oxidet  befatt  theBloitp^. 


Heated  with  FtriEs, 

BoHJtx.  ISalt  OFpHOBPKOEira, 


}      Fuse,  and 
f  Borhed  by  the 


EOihed  by  ihe  chortiM] 


=  pins,  fliMS 
'lear  g)a.is,be«iine!i  milky 
in    conling:    in    Mnmg 
leat,   bubblo,  and  sb- 
orbsd  by  the  chaicoal 
'    No  lenublc  quantity 

disaolvvd 


readily   irith  J 

■M,  which  be-'r 
ipaquo  by  Fl     ) 


I       Fuie    readily   irith 
eli«rvtsceace 
'  dearglBM, 
lopaqi 


>uiitc  cinr  glagu  ;  i 
Uiies  oji  cooliiijt 
like  lime 


Al  Wtlh  bOIKTi   I 

am  and  intunte* 
id  in  B  clear  gtus 


FuKi  in  laige  quali- 
ty ;  clear  glass 
FuMs  with    effetveg- 


Fuses  readily;  dear 
glas,«s  saturated  with 
niagiiesifl,  opaque  on 
cooling 

Pcminnently  dear 
glass 

'    with  botHX 


lies  with  brisk  effer- 
veuence ;  clear  glass 

P.  W.  effervesce*, 
dear  glass ;  becomes 
"  lilky  on  cooling. 

C.  iusei,  abmibed  anc 
reduced 


dowly ;  p:m 
HBitly  dear  gloss 
Clear  glass,    with 
-  -  proportion   of  the 
iy  ;  opaque  by  Fl 

like  gUcina 

"..diflicuiay 

Fuses     very    slowly;      Very     mnall     putia 

pennuicDtly  clear  glass    dissolvec ;  dear  glass 


C.  and  in  R.  F.  glass 

id  becomes      dirqr.farown, 

not  cinque 


M'.  dork-jellow 
itlass,  crystallizeK  nn  cool- 
|iag ;  opat^uB  white  or  yd- 

I    C.  and  R.  F.  reduced 
P.  W.  and  O.F.  dark- 
orange   glua ;     opaque 
and  yellDW  on  cooling. 

R.   Fi  opaque ;  glasti 
green  on  cooling 

C.  absorbed,  but  not 
reduced 

I  P.  W.  fuses;  dear  co- 
cas glass  becomes 
:  on  cooling 


P.W.  andO.F.dear 

glass;  notopaqueby  FJ 
K.  F.  glass    beeomi 


P.  W.  and  in  O.  F. 

greeniib  glass  while  hoi ; 

.■olouriess,  cold 
In    R.    F.    becom« 

opaque  i  dull  hhie  while 

Iwl  j  clear  and  line  green 
I  cooling 

C.  same  plienomena- 
O.  F.  yellowish  glass 
R.  F,  line  blue  glaas 


C.  dissolves  In  large     PA 
quantity ;   glass,  yellow>^  yeBoH 
irth,  hot  J  almost  colour-  Aies  oi 
less,  cold.     If  saturated, 
part    reduced  and  tu,\iA 
limed;  stiiingtL.F.,lMy 
glaaa  becomes  o^^\m  snw 
B^eyiah \ 


9H 


Printipiit  GharattM  tftht^E^k^  Ad 


Assay. 


^■iMi 


JinHmoniout  acid, 

.JMmfit^  acid, , , 

%hidit  of  tdJurium. . 


Heated  with  Fluxes. 


SoiDA. 


Oxide  of  oolumbium. . 


Oxide  of  tUanimUi 


0jidik iji vnmvaoi  ... 


Oxides  of  eemun 


itmt  ci  itmemtu. 


^jWdeof  dnc 


CWde  of  cadttduin.  • 


P.  W.  eolontless^ftfls; 
white  on  eooUng 
C  reduced 


Combines  with  effer- 


B<m!4x. 


P.  W.  dear,  edkrar- 
less  glass;  white  on  cool- 
ing 

G.  beoomes  grey  and 
opaque 
Colourless,  dear  glass; 
vescence,  but  not  fused|beeomes  opaque  by  Fl 
or  reduced 


Fuses  into  a  dear  dark- 
yellow  glass;    white  or 
grcnr-white   on    cooling, 
and  crystallizes  with  eva 
lution  of  great  heat 

C^  not  redudble 


C.  brown  ydlow ;  not 
fiised 


•  • 


P.  W,  fiMes  easily; 
glass,  colourless ;  be- 
comes milk-whHe  by  Fl 

R.  F.  glass  assumes  a 
dark  amemyst  edour,  but 
transparent 

In  large  quantity  on 
C.  and  R.F,gbss,  dull, 
yellow ;  when  cold,  deep^ 
blue 

P.  W.  dark-ydlow 
glass ;  in  R.  F.  beiDomes 
dirty^geeen 


O.  F.  fine  red,  ct  deep 
orange-ydlow  glass ;  co- 
wlnte  protoxide  remains  lour    dies   on  cooUng; 
on  the  surfiiee 


C.  not  ftised,  soda  ab- 
sorbed; white  or  grey- 


P.  F.  ftises,  green 
i^ass,  dear;  cold,  bluish- 
^[reen 

C.  not  reduced 

C.  not  fused,  but  re>* 
duced,  wi&  flame ;  white 
fumes,  which  cover  the 
charcoal 
P.  W.  not  fused 
C.  reduced,  sublimes, 


and  leaves  k  circular  yd- 
lowidi  maifc 


Oxide  of  hron.. 

Oxide  of  eobalt 
Oallle  tif  iiickcl 


cold,  yeUoinshtint.  £na- 
md  white  by  Fl.  In 
R.  F.  loses  its  colour 

0«  F.  deak>,  wneihysti 
colour  glass  s  cdOurraJes 
inR.Fr 


C.  absorbed  and 
duced;  notfbsod 


re- 


Salt  ofPhoi 


The  same 


Fuses 
peimanently  d 


O.  F.  dear, 
glass 

R.  F.  and  a 
yellowish,  hot ', 
mg,  first  red, 
fine  bluish-vfel 


P.W.  and< 
yellow  glass;  ei 
ydlow,  dig^ 

C.  and    B. 


green  glass 

O.  F.  fine  1 
colourless  wb 
and  quite  fimp 


O.  F.    fuses    easily 
dear     glass      becomes 
milky  by  Fl 

P.  W.  ydlowish  glass, 


ThesHDe^-b 
not  so  deep. 
inO.  F.bdii, 
off  gas;  in  R 
quietly 

Nearly  iSttt  I 


Dissolves 


cokUtt  flies  on  coding ;  quantity,    lib 


P,  W.  pcOe-red  by 
transmitted  light ;  grey, 
odd 

C.  absoibed  atad  xe- 
dnM;  iiot ftised 


on  C.  glass  biibl>Ie»,  iSad 
ihtum  reduced,  sublimes, 
and  leaves  yellow  aatide 
O.  F.  £in  red  g^M 
becomes  cbar  and  yd** 
krwSd),  or  eddu^is  by 

COOUI^ 

C.  tfid  R>  F*  bOtOe. 
green  glass,  or  Unidik 
green 

Fuses  readily,  dkl|^ 
blue  glass 


on  coding,  mi 


Similar  to  1m 


I 


O.  F.  oMaffe-ydlov,     Aswtthbcli 
or   redibk   l^t  Decolour flieasihi 


comes  ydObw^  or  nriu^ 
\crito^^^«l^  qa  coding 


The 


dnoooUng 


».-■••  v-i  • 


«   #-   .J   •^■si 


■MH^Iu  .  OMu  h^«re  the^ .  Ulom^f*' 


asf-' 


.S8AT. 


fbismu^.,,. 


i^. 


BwQ   . •••••••• 


oppct, 


DlTer 


T£D  WITH  Fluxes. 


Soda. 


P.  W.  efiervesoes,  tu- 
mified,  inAnible  mass 

G.  readilv  reduoed 

P.  W.  dear  glass  be- 
comes    yellowuh     and  yello 
opaque  on  cooling 

CC  instantly  reduoed 


P.M^.  fine  green  glass, 
hot;  on  cooling,  odour- 
less and  opaque 

C.  absorbed  and 
duced 


BOJLIX. 


f 


O.  F.  coloarless  glass 


Salt  otI^obtkokuw 


O.  F.  yeUowish-brotini 


R.  F.  partly  reduced,  ^ass,    bot ;    eolOiuMli^ 
muddy  greyish  glass       but  not  quite  dear,  cold 

R.  F.  dear  and  co* 
lourless     glass,       hot; 
opaaue     and     greyish* 
b'ltflci  oold 
As  widi  borax 


Fuses  with  great  diffi 
culty ;  permanently  dear 
g^lass 

P.    W.    dear  glass, 
w,  hot ;  on  coding, 
colourless 

C.  flows  over  the  sur- 
face and  reduces 

O.  F.'fineneen  glass, 


QesT'edloiiiless  ifttr 


O.  F.  similar  to  bo* 


which  in  R.  F.  beoomestax ;  R.  F.  glass  utnaUy 


colourless,  hot ;  but  dn- 
and  opaque 
when  solid 


O.  F.  glass  becomes 
milky,  or  opaline,  on 
cooling 

R.  F.  greyish 


red,  opaque,  andlikean 
enamd 


O.  F.  ydlowish  glass 
viewed  by  transmitted 
light  by  day,  by  candle* 
light  reddish 

Rt'F*  gMylsh 


MAT. 


m 


:*. 


With  other  Reagents. 


)     N.  C. ;  a  globule  of  different 

r.  ••.••....  r^diadei   tf  red;  cdonr  flies  on 
lite )  GOoUng 

black,  or  grey- 
do  not  fuse 


The  alkalies  are  not  readily  dis- 
tinguishable by  tilie  blowpipe.  LUHa 
kaviet  ft  dull  ydlow  stun,  wllai 
heated  to  redness  on  platina  fdL 
Ammonia  may  be  known' by  heating 
the  assay  witn  sodai  itglvlii^^? 
pungent  vapour,  which  turns  the  yd- 
low cdour  of  moistened  turmeric 
paper  brown 


,>  .  ,   ^,  daik-grey  mass, 

1^  lunxsnne 

^.  C:;'  ifiesh  colour  when  quite 
cold 

N«  C. ;  fine  blue  glass,  with  strong 

sMtyhenfcoId 
•:'.'  \lf.'t«;|  Uadt  or  dark  grey  mass 


'Remaexb. 


The  UuSd  icoloiir  is  only  disC^ietfv 
seen  by  day-li^t  " 


HUH 


I'M;  ■ 


I 


f^-m 
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Assay. 


Silica 

Molybdic  add. . 

Tungstic  add.  •< 

Oxide  of  dirome 
Antimony 


Oxide  of  antimony, . . 
Antimonioui  acid, , , . 

Antimonic  acid 

Oxide  of  tellurium 


With  other  Rxaoevts. 


N.  G. ;  blut  glass  when  perfectly 
fused 


Remarks. 


Oxide  of  columbium  . . 
Oxide  of  titanium  .  • . . 

Oxides  of  uranium  . . . 

Oxides  of  cerium 

Oxide  of  manganese .  . 

Oxide  of  zinc  

Oxide  of  cadmium.  •  • . 
Oxide  of  iron 

Oxide  of  cobalt 

Oxide  of  nidEfil. 

Bismuth •.... 


Oxide  (jf  bismuth  •  •  • . 

Oxides  of  tin 

Oxide  oflead. 

Oxide  <tf  copper 

Mercury 


Oxide  of  diver  . 

Gold: 

Fbtimi. 

/ixdfum....  ••••I 

Rhodium*  •«•••.. 

JhUbdhun 


N,  G.  black,  or  greyish-black 


With 
blade 


Bubcazbonate   of  potassa, 
idien  cold 


The  part  net  perfectly! 
nitrate  of  cobalt,  has  a  re 
disagreeable  colour 

In  the  inclined  glass  ti: 
gives  off  vapour,   which 
partly  on  the  tube  as  a  whi 
partly  on  the  assay  in  bril 
yellow  crystals 

If  tungstic  add  contain 
glass  with  salt  of  phosphoon 
red  in  R.  F.    Tin  miakes 
blue. 

Antimony  docs  not  suU 
fusing  point  of  glass.  On 
when  red,  igniti<m  oontinii 
neously.  In  a  tube  ope 
ends,  it  gives  off  white  fini 

j      The  o^dde  and  adds  oJ 
behave  ali^e  with  the  fli 

Metallic  tellurium  heatei 
matrass,  first  gives  off  va 
then  a  grey  metallic  sublin 
lurium.  In  a  tube  opei 
ends,  emits  abundant  fun 
condense  in  a  white  fusible 

For  the  rest  of  the  pheD< 
the  original  work 


A  very  minute  portion  < 
nese  gives  a  green  glass  wit 


The  reduction  of  iron 
peroxide  to  protoxide  is  fiui 
tin 


1 


• , 


In  a  dM8  matraaa  doet  w 
at  the  rasing  point  of  ^M 
open  tube  scarcdy  f^fM 
fumes.;  the  metal  lieodOM 
with  «  dull-biown  fuaed  « 
dif^t  yeUmnsh  tinty  iAok 


i.  * 


An  the  oompoonda'  at'm 
volatOe;  wixA  with  tm  i 
ings^  and  hested  bi « 1^ 

tallic  vaemuj  dittib  «vcf . 

T    ThnenietdblMfetf 

<  detect  the  fimiffii  meldb 
xlbeoamUnedwidi.    Tin 

2^ 
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Article  X. 

Astronomical  Observations^  1822. 
By  Col.  Beaufoy,  FRS. 

Bushel/  Heath,  near  Stanmore, 

Latitude  610  37'  44.3"  North.    Longitude  West  in  time  1'  «0*93". 

Aug.  28.  Immenion  of  Jupiter's  tiiird  5   13h  29'  36-0"  Mean  Time  at  Bushey. 

satellite <   IS  30  56'9  Mean  Time  at  Greenwich. 

Aug.  30.  Immersion  of  Jupiter's  first  5   11  58  18-6  Mean  Time  at  Bushey. 

satellite (    11  59  39*5  Mean  Time  at  Greenwich. 

Sept.    6.  Immersion  of  Jupiter's  first  C   13  51  56*5  Mean  Time  at  Bushey. 

satellite. I   13  63  17'4  Mean  Time  at  Greenwich. , 

Sept.    6.  Ooultationofasmanstarby)    ,^  ^3  ^,^  Mean  Time  at  Bushey. 

the  moon.    Immersion .  > . ) 

Sept.  13.  Immersion  of  Jupiter's  first  c    16  46  22*0  Mean  Time  at  Bushey.. 

or  second  satellite }   16  46  43*0  Mean  Time  at  Greenwich-. 

K.  B.  The  eclipses  of  the  first  and  second  satellites  happened  so  near  together,  tiiat 
while  en^loyed  in  writing  down  the  first  observation,  the  other  took  place. 


Article  XI. 

Notice  of  Capt.  Scoresby's  Voyage  to  Greenland^ 

By  T.  S.  Traill,  MD. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

DEAR  sir,  Liverpool^  Sept.  20,  1823. 

The  importance  of  the  following  communication  will,  I  think, 
induce  you,  even  thus  late,  to  give  it  a  place  in  the  next  number 
of  the  Annals, 

The  BaflBn,  the  ship  of  our  friend  Capt.  Scoresby,  jun.  arrived 
here  on  the  19th  inst.  from  Greenland  with  196  tons  of  blubber, 
the  produce  of  nine  whales.    The  Baffin  obtained  her  cargo 

Erincipally  near  th^  ea^t  coast  of  Older  West  Greenland^  which 
as  been  sJso  named  host  Greenland,  from  the  long  period  in 
-which  it  was  invisible  to  Europeans.  Within  sight  of  this  inte- 
resting country,  Capt«  Scoresby  remained  for  three  months,  and 
in  the  intervals  of  the  fishery  employed  himself  in  making  obser* 
nations  on  the  geography  and  natural  history  of  this  hitherto 
almost  unknown  country.  The  result  I  understand  is  a  real 
survey^  of  .the  coast  from  lat.  76**  N.  down  to  69°,  comprising  an 
extent  (reckoning  the  various  indentations  and  sinuosities  ob- 
served) of  about  800  miles !  The  coast  visited  by  Capt.  Scoresby 
is  a  oontinuation  toward  the  north  of  that  on  which  were  planted 
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the  ancient  colonies  from  Iceland^  the  fate  of  which  is  still  veiled 
in  such  deep  obscurity. 

Capt.  S.  discovered  several  very  extensive  inlets ;  some  of 
them  indeed,  it  was  ascertained,  penetrate  at  least  60  miles 
within  the  general  cut  of  the  coast,  and  even  then  were  without 
any  visible  termination.  From  the  number  and  extent  of  these 
inlets ;  from  the  direction  which  some  of  them  pursue ;  and 
from  the  many  islands  with  which  the  coast  is  flanked,  Capt 
Scoresby  believes  the  whole  country  to  be  a  vast  assemblage  of 
islands  ;  and  he  has  grounds  for  concluding,  that  some  olf  the 
inlets  are  passages  communicating  with  Baffin's  Bay ! 

But  this  is  not  all.  The  general  form  of  the  land  was  found 
to  be  so  very  unlike  what  is  represented  in  our  maritime  chartSi 
that  only  three  places  laid  down  could  be  recognised ;  and  the 
error  in  the  longitude  of  these,  according  to  most  of  the  charts, 
was  no  less  than  15  degrees ! 

Capt.  Scoresby  landed  on  various  parts  of  the  eoast,  and  in 
some  of  the  bays;  and  on  each  visit  to  the  shore  discovered 
traces  of  inhabitants  ;  some  of  them  apparently  recent.  In  one 
place  he  met  with  a  considerable  hamlet  of  deserted  huts,  among 
which  were  many  graves.  About  this  place  he  obtained  many 
fragnients  of  the  domestic  and  fishing  utensils  of  the  inhabitants. 
Though  the  weather  at  sea  was  generally  cold,  the  thermometer 
being  about  38^  or  40^  Fahr.  on  the  hills  near  this  hamlet  it  was 
hot  and  sultry,  and  the  air  swarmed  with  musquitoes. 

Capt.  Scoresby  has  made  a  large  collection  pf  plants  and  of 
minerals,  especially  of  rocks :  he  h&s  also  brought  some  zoolo- 

§ical  specimens.     Animals  of  the  higher  orders  were  rare  in 
lat  country ;  but  he  shot  a;  white  hare,  and  caught  an  animal  of 
the  genus  mus  with  a  short  tail. 

The  hi^h  degree  of  interest  which  Capt.  Scoresby^s  discove- 
ries in  this  quarter  must  excite,  will,  I  trust,  induce  him  to  pub- 
lish his  journal,  which,  according  to  his  invariable  laudUbk 
custom,  IS  kept  with  great  care. 

To  you  who  know  the  enterprising  genius  and  philosophic 
spirit  of  Capt.  Scoresby,  his  success  will  cause  much  mure  plear 
sure  than  surprise.  When  we  see  how  much  he  ha»  aicooiiiplished 
without  any  other  means  than  that  of  a  private  individuci  eogaffed 
in  an  arduous  and  anxious  occapation,  we  cannot  help  regrettttg 
that  the  government  of  this  great  commercial  counfiiy  faatiitt 
seized  the  opportunity  of  employing  the  individuted  aHeotimi  sad 
talents  of  Capt.  Scoresby  in  prosecuting  his  reseaFo/hes^'iioAeit 
conducive  to  the  advanciament  of  science,  than  to  thie  glofy  of 
our  country  I  am,  deapSir,  yours,  veryftiilllAlttjp/ 

Thoma^s  St&wasy 


\: 
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Article  XII. 

Curious  Substance  formed  by  some  Chemical  Changes  from  the 

Wine  of  the  Sugar  Cane,* 

M.  Claman  sent  from  Martinique  to  M.  Vauquelin,  for  the 
purpose  of  analysis,  a  quantity  of  vesau,  or  the  wine  made  from 
the  sugar  cane.  It  had  been  previously  submitted  to  the  means 
recommended  by  M.  Apert  for  the  preservation  of  vegetable 
substances ;  notwithstanding  which,  however,  it  had  undergone 
some  very  remarkable  alterations  during  the  voyage. 

In  some  of  the  bottles,  it  had  fermented  so  as  to  produce  alco- 
hol, vinegar,  and  carbonic  acid,  but  still  containing  alitde  sugar. 
In  the  greater  number,  it  h£(,d  entirely  lost  its  saccharine  taste^ 
and  a  species  of  semitransparent  ^um  had  been  formed  in  great 
quantity,  and  so  thick  as  to  qmt  the  bottles  with  difficulty. 
Besides  this  portion  separated  from  the  liquor,  much  of  the  same 
substance  remained  in  solution,  from  which  it  was  precipitated 
by  alcohol.  The  peculiar  odour  of  vesou,  however,  was  very 
perceptible.  The  contents  of  some  bottles  remained  entirely 
fluid,  acid,  and  saccharine,  but  still  held  much  gummy  matter  in 
solution. 

A  portion  of  the  vesou  thus  altered,  which  still  retained  a  little 
sugar,  was  evapoVated  into  a  thick  svrup,  and  the  ^ugar  crystal* 
Uzed.  Another  portion,  which  had  been  divested  ofits  gum  by 
alcohol,  and  of  its  acid  by  chalk,  and  which  had  Ukewise  beea 
reduced  to  a  syrup,  crystallized  with  more  ease,  ai|d  in  greater 
quantity.  ^ 

M.  Vauquelin  precipitated  by  alcohpl  two  bottles  of  the  thick 
▼esou ;  washed  and. kneaded  the  gummy  matter  repeatedly  witb 
freah  portions  of  alcohol,  pressed,  and  dried  it.  While  moist^ 
this  substance  is  semitransparent,  and  of  a  mreyish  colour ;  it 
dimiaishes  much  in  bulk  by  desiccation,  and  m  that  state  is 
white,  opaque,  like  the  paste  of  starch,  and  has  still  a  sUght 
flavour  of  sugar. 

It  is  very  soluble  in  water,  but  the .  solution  is  always  milky» 
svau  after  filtratipn.  If  laid  upon  a  burning  coal,  it  becomes 
puffed  up,  is  quickly,  carboniaed,  and  emits  a  smell  like  that 
pfoduoea  by  sug^  or  gum ;  by  di^tillatioiif  it  yields  an  apid* 
together  with  aXttle  ammoniat 

iFour  .grammes  'Of  this  subfttaiice  were  boiled  for  10  or  13 
hours,  with  200 .  grauMBes  of  w^er„  and  10  of  sujiphurtc  acid  ; 
the  water  loat  by  eyapocatiotii  being  from  time  to  time  replaced^ 
The  solution  acquired  a  red  colour,  and  on  cooling  deposited  % 
substance  of  the  same  hue,  which,  after  being  washed  anddried» 

•  Ais.  it$  Cbtau  xSi  ft« 
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gave  out,  when  placed  on  a  burning  coal^  an  empyreumatic  smell 
of  animal  matter.  It  is  this  animal  substance^  doubtless^  which 
imparts  to  the  aqueous  solution  its  opaline  appearance. 

After  the  Uquor  had  been  filtered,  m  order  to  separate  the  red 
matter,  it  was  saturated  with  carbonate  of  lime,  the  precipitatef 
sulphate  removed  by  a  second  filtration,  and  the  fluid  evaporated 
to  the  consistence  of  a  thick  syrup.  This  did  not  crystallize ; 
it  seemed  to  be  more  saccharine  than  the^um  was  prior  to  the 
operation,  but  was  insoluble  in  alcohol.  This  gum,  therefore,  is 
not  of  the  same  kind  as  that  obtained  from  starch,  by  the  corre* 
spending  treatment  with  sulphuric  acid. 

Treated  with  nitric  acid,  it  yielded  much  oxalic  acid,  and  a 
small  quantity  of  yellow  bitter  matter,  but  no  mucic  acid :  thi» 
proves  that  it  is  not  a  true  gum.  A  gramme  of  it  burnt  in  a  pla- 
tinum crucible  left  a  centigramme  of  ash,  containing  phosphate 
of  lime,  iron,  and  a  particle  of  silica. 

M.  Vauquelin  concludes,  that  this  curious  substance  did  not^ 
exist  ready  formed  in  the  vesou,  but  that  it  was  produced  from 
the  sugar  contained  in  it. 


Article  XIIL 


On  a  peculiar  Sulphate  of  Alumina,    By  Richard   Phillips^ 

FRS.  L.  &  E.  &c. 

Intending  some  time  since  to  obtain  a  solution  of  sulphate  of 
alumina  in  a  state  as  nearly  as  possible  approaching  to  satua- 
tion,  I  decomposed  some  alum  by  means  of  carbonate  of  soda, 
and  after  washing  the  precipitated  alumina,  I  put  it,  while  moist, 
into  sulphuric  acid,  moderately  diluted  with  water.  Althongh 
the  acid  appeared  to  have  taken  up  as  nearly  as  much  alumina 
as  it  was  capable  of  dissolving,  I  nevertheless  added  alumina 
occasionally,  until  at  last  it  remained  floating  in  the  solution. 

I  now  separated  the  alumina  undissolved,  and  filtered  the. 
solution,  the  specific  gravity  of  which  was  very  considerable ; 
up^n  mixing  a  small  quantity  of  it  with  water^  I  was  surprised 
to  find  that  it  became  turbid,  and  nearly  as  much  so  as  when 
muriate  of  antimony  is  decomposed  by  it ;  indeed  the  alumina  of 
a  single  drop  of  the  solution  was  apparent  in  a  pint  of  water.  At 
far  as  I  am  acquainted  with  the  properties  of  alumina,  a  sulphate 
decomposable  by  water  has  not  been  before  observed ;  and  il 
may  be  remarked  that  it  is  an  additional  point  of  resembianM 
between  an  earth  and  metallic  oxides. 

After  the  solution  had  been  filtered,  I  observed  that  m 
deposit  was  almost  immediately  formed  in  the  bottom  ef  die 
bottle  in  which  it  was  kept^  tdus- was  separated,  and  a  ibrt^xj 


I 


1822.]  peculiar  Sulphate  of  Alumina.  281 

quantity  was  obtained ;    indeed  I  found  that  daring  several 
months^  the  solution  continued  depositing,  but  1^  substance 
had  not  in  any  degree  a  crystalline  form.    Another  property  of 
this  solutioDUS  worthy  of  notice :  if  some  of  it  be  put  into  a  tube, 
and  placed  in  water  of  the  temperature  of  160^  to  170^,  and 
probably  even  lo^i^r,  it  becomes  opaque  and  thick  in  a  few 
seconds  ;  if,  howevet^  the  tube  and  its  contents  be  kept  at  the 
ordinary  temperature  hi  the  air  for  several  days,  the  precipitate 
is  gradually  redissolvei)},  and  the  solution  re^ns  its  transpa- 
rency.    It  appears  extremely  singular  that  this  solution  should 
have  required  so  long  a  time  for  its  production,  and  perhaps  still 
more  so  that  the  peculiar  sulphate  of  alumina  in  question  was 
not  deposited  as  quickly  as  it  was  formed ;  yet  I  did  not  observe 
any  disposition  to  deposit  until  after  the  removal  of  the  excess 
of  alumina  floating  in  the  solution.    Not  anticipating  the  spon- 
taneous deposition  which  I  have  described,  I  did  not  take  the 
specific  gravity  of  the  solution  at  its  greatest  density ;  but  after 
it  had  continued  depositing  for  several  weeks,  I  found  the  spe- 
cific gravity  of  the  solution  exceeded  1*120. 

Although  the  solution  of  sulphate  of  alumina  continued 
affording  a  deposit  for  many  months,  yet  it  did  not  appear  to 
suffer  any  change  of  composition,  for  water  added  to  it  at  this 
period  continued  to  occasion  precipitation,  which  it  probably 
Would  not  have  done,  if  the  deposit  consisted  of  alumina  com- 
bined with  less  acid  than  when  m  solution,  for  the  excess  of  acid 
which  must  have  remained  in  solution,  would  probably  have  pre- 
vented the  precipitating  action  of  the  water. 

As  metaUic  oxides  which  are  precipitated  from  acid  solutions 
by  water,  usually  contain  a  portion  of  the  acid  which  held  them 
in  solution,  there  could  be  no  doubt  that  the  precipitate  formed 
in  this  sulphate  of  alumina  by  water  was  a  subsulphate,  and  I 
found  it  to  be  so,  but  1  have  not  yet  had  leisure  to  determine  its 
composition. 

It  is  well  known  thlt  it  is  extremely  difficult  to  deprive  alum 
of  the  whole  of  its  sulphuric  acid,  and!  found  that  alumina,  even 
when  pi*ecipitated  from  solution  by  excess  of  ammonia,  and 
ignited,  gave  a  precipitate  with  muriate  of  barytes  when  redis- 
Bolved  in  an  acid.  It  appeared  to  me,  therefore,  a  question  to 
be  decided  what  quantity  remains  in  combination  witn  the  alu- 
mina. I  dissolved  1000  grains  of  alum  in  water,  precipitated  the 
alumina  by  carbonate  of  soda,  and  washed  it  with  distilled  water 
mitil  it  ceased  to  afford  sulphuric  aoid,  as  determined  by  nitrate 
of  barytes.  I  then  dissolved  the  alumina  in  nitric  acid,  and 
acUed  nitrate  of  barytes  as  long  as  precipitation  occuired';  the 
sulphate  of  barytes  when  dried  weighed  24  ^ins,  consequently 
the  precipitated  alumina  contained  8*1  of  smphurieacid;  and  as 
lOOO/ofsuiam  yield  about  HO  of  alumina,  I  sns^^!  in  theexperv* 
wakM  which rlamg^ing  to  slate,  dc4«ct7*3€r  per  oent.  from  the 
prawpitates  of  id\\pm»y, considenng at  as ftulphwcr  aiadtt -^  v\  ;v 
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To  736  grains  of  this  aolutioiii  water  waB  added  aa  long  u 
pcecipitaitioii  took  place  ;  the  precipitate  was  dried  by  e^qposiua 
to  the  air,  and  weighed  40  grains;  100  grains  of  the  solutioi 
would,  therefore,  give  6*43  grains.  I  repeated  this  experimevk 
with  1020  grains  of  the  solution,  which  yielded  52*5  grains  rf 
precipitate  dried  as  before ;  100  would  consequently  ban 
afforded  5*14  grains,  giving  a  mean  of  5*23  grains  of  subsol* 
phate  of  alumina  iBrom  100  grains  of  the  solution. 

To  determine  the  quantities  of  sulphuric  acid  artd  alumim 
which  the  precipitating  sulphate  of  alumina  contained^  muriatie  L^ 
acid  was  added  to  392  grams ;  this  acid  was  of  course  employed 
to  prevent  the  action  of  the  water ;  nitrate  of  barytes  was  added, 
ana  61  grains  of  ignited  siilphate  of  barytes  were  obtained,  eqia- 
Talent  to  15*56  per  cent. ;  this  experiment  was  repeated  witk 
205  grains  of  the  solution,  and  31*9  of  ignited  sulphate  of  . 
barytes  were  procured,  giving  also  15*56  per  cent.  As  118  of 
sulphate  of  barytes  are  equivsdent  to  40  of  sulphuric  acid,  16*56 
will  indicate  5*27,  and  consequently  100  grains  of  this  solution 
contain  5*27  of  sulphuric  acid. 

To  633  grains  of  the  same  solution,  with  which  a  little  muDa> 
tic  acid  had  been  mixed,  solution  of  carbonate  of  soda  wai 
added,  until  it  was  slightly  in  excess.  The  precipitated  alumina, 
af);er  being  washed  and  ignited,  weighed  36  graina ;  100  graini 
of  the  solution  would,  therefore,  have  yielded  5*68  grains :  tkif 
experiment  was  repeated  with  625  grains  of  the  solution,  and  37 
of  ignited  alumina  were  obtained ;  100  of  the  solution  wonU, 
therefore,  have  afforded  5*92,  giving  a  mean  of  5*8  of  alumina 
for  100  of  the  solution.  From  this,  however,  for  reasons  already 
stated,  we  must  deduct  7*36  per  cent,  which  reduces  it  to  6*38. 

It  appears  then  that  100  grains  of  this  solution  contain 

Sulphuric  acid* « 5*27 

Alumina 6*38 

According  to  Dr.  Thomson,  hydrogen  being  1,  an  atom  of 
sulphuric  acid  is  40,  and  of  alumina  18  ;  and  as  5*27  :  5*38  ::  40 
:  40*83  the  sulphate  of  alumina  of  this  solution  would  not  appear 
to  be  reducible  to  a  probable  definite  compound ;  but  I  hftfe 
already  mentioned  that  a  deposit  was  formed  m  it  which  appearad 
to  be  the  same  sulphate  as  that  held  in  solution,  for  water  coDr 
tinned  to  decompose  the  latter. 

The  depositea  sulphate,  when  dried  by  exposnie  to  air,  is  in 
some  places  opaque,  and  in  others  transparent ;  and  when  in 
the  latter  condition,  it  has  the  appearance  of  horn.  To  aBcisrtaia 
its  compositicm,  I  dissolved  50  grains  of  it  in  dilute  nuuriatia 
acid,,  and.  added  a  solution  of  munate  of  barytes ;  38*6  of  ignited 
flolphate  of  barytes  were  obtained ;  therefore,  100  srains  woidd 
have  given  77  grains,  equivalent  to  26*10  of  sniplmiie  aisid.  To 
ascertainthe  fn^po/ttiaa  of  alumina^.  100  gwins  ntMolyadin  dilute 
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muriatic  acid  were  decomposed  by  carbonate  of  soda,  and  28*8 
of  alumina  remained  after  ignition.  Deducting  7*36  per  cent. 
firom  the  alumina  for  sulphuric  acid,  this  deposited  sulphate  of 
alumina  very  closely  resembles  that  of  the  solution,  and  appears, 
tiherefore^  to  have  been  deposited  without  any  decomposition. 
1  bave  just  shown  that  the  solution  consists  of 

Sulphuric  acid 40*0 

Alumina 40*83 

JRrhile  the  deposited  sulphate  is  composed  of 

Sulphuric  acid »•  40*0 

Alumina 40*92 

From  various  considerations^  more  especially  the  constitution 
of  alum,  I  am  induced  to  differ  from  Dr.  Thomson  as  to  the 
'weight  of  an  atom  of  alumina.  I  shall  take  an  early  opportunity 
of  returning  to  the  subject ;  and,  I  think,  I  shall  be  able  to  show, 
contrary  to  his  views,  that  alum  contains  a  supersalt.  Amon^ 
other  reasons  for  this  opinion,  I  may  state  one  experiment  whicfi 
I  have  very  frequently  repeated,  if  zinc  filings  be  added  to  a 
solution  of  alum,  they  are  gradually  dissolved,  but  with  suf- 
ficient rapidity  to  give  out  enough  hydrogen  gas  to  cause  an 
explosion  when  a  name  is  presented. 

According  to  my  present  opinion,  an  atom  of  alumina  weighs 
27«  or  one-half  more  than  determined  by  Dr.  Thomson.  On 
this  view  the  deposited  sulphate  of  alumina  which  I  have 
described  will  consist  of 

By  theory.  Byei|Mr. 

2atom8ofsQlphuricacid40  x  2  sd  80   ......  80*00 

3  atoms  of  alumina  27  x  3  .  . .  =  81   81*76 

I  have  already  observed  that  when  this  solution  is  mixed  with 
water,  it  is  decomposed ;  and  I  have  some  reason  for  believing 
that  the  sulphate  of  alumina  which  remains  in  solution  is  that 
which  with  bisulphate  of  potash  forms  alum^  the  precipitate 
ji^eiog,  as  I  have  ascertained,  and  indeed  already  mentioned,  a 
9ubsulphate  of  aTuoiina. 
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Article  XIV. 

Extract  from  a  Memoir  on  the   Composition  of  the  AIJcaHm 

Sulphurets.  >  By  M,  Berzelius. 

M.  Berzelius  commences  this  paper  with  a  History  of  the 
present  state  of  our  knowledge  with  respect  to  these  compounds; 
and  he  then  proceeds  to  detail  the  experiments  which  he  ha^ 
performed  to  elucidate  the  subject,  beginning  with 

Experiments  to  determine  whether  the  Sulphur et  formed  in  the 
dry  Way  is  a  Sulphur  et  of  the  Oxide^  or  of  the  Metal. 

If  sulphuret  of  potassium  can  exists  it  is  evident  it  ought  to 
be  formed  when  sulphate  of  potash  is  decomposed ;  and  after  the 
solution  of  the  compound  in  water,  the  nature  of  the  result  must 
depend  upon  the  formation  of  a  sulphuret  of  potash  or  potas- 
sium. To  verify  this,  I  made  use  of  a  small  apparatus  with  an 
enameller's  lamp,  and  so  constructed  that  a  current  of  hydrogen 

fas  might  be  passed  through  it,  while  part  of  the  apparatus  was 
eated  to  redness  by  an  argand  spirit  lamp.  In  this  part  one 
gramme  ( 15*444  grams)  of  neutral  sulphate  of  potash  was  intro- 
duced. This  salt  did  not  suffer  any  change  for  some  time^  but 
when  the  heat  was  raised,  small  red  points  were  seen  in  parts 
which  readily  increased,  and  water  was  formed.  The  matter 
became  black,  and  fused.  The  operation  was  continued  as  long 
as  the  gas  introduced  appeared  to  produce  water,  which  was 
collected  in  muriate  of  Inne.  The  salt,  when  cold,  was  of  a  fine 
cinnabar  red  colour  ;  it  had  lost  0*315  gramme,  and  the  water 

5 reduced  weighed  0*335  gramme.  The  red  mass  was  easily 
issolved  by  water,  which  became  of  a  very  light  yellow  colour. 
It  deposited  some  silica  yielded  by  the  glass,^  muriatic  acid 
evolved  sulphuretted  hydrogen  with  effervescence,  and  the 
solution  was  rendered  slightly  opaque  by  a  little  sulphur. 
Decomposed  by  muriatic  acid,  it  gave  with  muriate  of  barytes 
0*157  gramme  of  barytes,  corresponding  to  0*108  of  sulphate  of 
potash ;  the  0*335  gramme  of  water  produced  contain  0*298  of 
oxygen ;  but  the  sulphuric  acid  in  one  gramme  of  sulphate  of 
potash  contains  only  0*275,  and  the  potash  0*092  of  oxygen. 
Then  if  it  be  remembered  that  there  remained  at  the  close  of  the 
experiment  one-tenth  of  the  salt  which  did  not  appear  to  have 
been  decomposed,  it  will  appear  that  about  two-tnirds  of  the 
potash  were  reduced  to  potassium,  and  that  the  remaining 
one-third  combined  with  the  dass  when  it  lost  its  sulphury 
one  portion  of  which  combined  with  the  potassium,  and  the 
other  was  carried  off  by  the  hydrogen  in  the  state  of  a  whiii^ 
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vapour ;  this  caused  the  excess  of  loss  of  the  salt,  and  which 
did  not  reappear  in  the  oxjgen  of  the  water. 

This  experiment  proves  .that  the  hepar  contains  sulphuret  of 
|>otassium,  seeing  that  if  the  combination  of  the  sulphur  with 
potash  were  possible,  hydrogen  gas  certainly  could  not  reduce 
this  alkali  in  such  a  moderate  degree  of  heat ;  but  the  loss  su£> 
fered  by  the  glass,  throwing  uncertainty  upon  the  result  of  this 
experiment,  1  chose  another  method.  In  a  similar  apparatus,  I 
reauced  sulphate  of  potash  by  sulphuretted  hydrogen,  and  I  con- 
tinued the  operation  as  long  as  water  escaped  with  the  gas ;  it  oc- 
cupied three  hours :  some  sulphur  was  deposited ;  but  as  soon  as 
water  ceased  to  be  formed,  the  sulphur  no  longer  separated  from 
the  gas.  I  suffered  the  operation  to  continue  a  quarter  of  an 
hour  after  this  period. 

One  gramme  of  sulphate  of  potash  was  in  this  manner  con^ 
verted  into  1*11  gramme  of  hepar.  It  was  extremely  fluid  and 
black  while  hot ;  but  on  cooling,  it  became  quite  transparent, 
and  of  a  deep  red  colour.  It  was  readily  dissolved  by  water ; 
the  solution  was  bright  and  yellow. 

This  solution  was  decomposed  by  muriatic  acid,  which  preci- 
pitated a  white  powder  without  occasioning  any  evolution  of  gas. 
llie  fluid  was  neated  to  ebullition,  and  it  then  gave  out  a  gas 
which  was  received  in  a  solution  of  acetate  of  lead.  After  a 
moment's  ebuUition,  a  current  of  atmospheric  air  was  passed 
over  the  Uquid  to  expel  the  last  portions  of  sulphuretted  nydro- 
gen.  By  tnese  means  a  sulphuret  of  lead  was  obtained  in  die 
solution  of  the  acetate,  and  which,,  after  being  washed  and  dried 
in  vacuo y  weighed  1'407  gramme,  containing^ 0*1 89  of  sulphur; 
but  if  aU  the  alkaU  of  one  gramme  of  sulphate  of  potash  were 
reduced  to  potassium,  the  sulphuretted  hydrogen  evolved  ought 
to  contain  0*184  of  sulphur.  This  difference  could  only  arise 
from  an  error  of  observation.  The  sulphur  precipitated  by  the 
muriatic  acid  being  washed  and  dried,  weighed  0*488  gramme, 
and  by  fusing  it  lost  no  weight.  After  this  precipitation,  die 
liquid,  when  mixed  with  muriate  of  barytes,  ^ave  no  sulphate. 

One  gramme  of  sulphate  of  potash  contains  0*449  of  potas- 
sium; supposing  then  that  it  is  converted  into  sulphuret  of 
potassium,  the  result  of  this  is : 

Potassium » 44*9 

Sulphur  (precipitated) •  •  >  • .  48*8 

Sulphur  (in  the  sulphuretted  hydrogen)  18*4 

112-1 

That  is  to  say,  exceeding  the  hepar  dissolved  by  0*011  gramme, 
and  undoubtedly  derived  from  soine  error  in  the  analysis.  Th^ 
hepajr  obtiunied  was,  therefore,  sulphuret  of  potassium ;  but  it  is 
difficult  to  determine  the  degree  of  sulpfaiiixaidotL*    "V^  «q^>^qns^ 
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itted  hydrogen  having  lost  sulphur  during  the  formation  of  tlw 
bepar,  this  circumstance  would  seem  to  indicate  a  combinatim 
Ibrmed  in  determioate  proportions  which  did  not  allow  of  iti 
letaining  the  whole  of  the  sulphur.  lu  this  case,  it  would  bt 
AS',  and  one  gramme  of  sulphate  of  potash  ought  to  weish 
i'093  after  its  decomposition  by  sulphuretted  hydrogen.  If  ue 
oas  bad  deposited  all  its  sulphur,  the  combination  would  have 
been  K  S^".  It  appears  then  that  in  this  operation  three  atoai 
of  sulphur  escape  with  the  gaseous  bodies ;  but  I  shall  retun 
Lereafter  to  the  different  degrees  of  sulphuratioa  of  the  poUt- 
•tum. 

The  same  experiment  was  repeated,  with  this  difference,  that 
Tapoura  of  sulphuret  of  carbon  were  passed  over  the  sulphate  of 
potash.  A  gramme  of  this  salt  furnished  1*22  gramnie  of  sul- 
j^huret  of  potassium,  which,  decomposed  in  the  maimer  above 
stated,  produced 

Potassium 44'9 

Sulphur  (precipitated) 58"  1 

Sulphur  (of  the  sulphuretted  hydrogen)  18-4 

121-4 

;  The  liquor  precipitated  by  muriatic  acid  did  not  contain  any 
trace  of  sulpnuric  acid.  The  sulphuret  of  potassium  approxi- 
jnated  A  S^,  whereas  the  combination  resulting  from  the  total 
decomposition  of  the  sulphate  of  potash  by  the  sulphuret  of  car- 
ton ought  to  be,  as  in  the  preceding  experiment,  K  S'"  It 
^ould  then  weigh  1 19,  instead  of  122.  "nius  the  actual  result 
exceeds  the  eight  atoms  by  the  same  quantity  that  the  preced- 
^g  result  exceeded  neveu  atoms.  These  experiments  prove 
then  mofit  clearly,  that  the  hepar  obtained  was  sulpburet  of  potas- 
sium of' different  degrees  ofsulphuration,  and  thai  b^  means  oftht 
j^reseace  of  sulphur,  a  moderate  degree  of  heat  onhf  is  required  to 
reduce  potash  to  potassium  by  hydrogen  or  by  carSirn.  The  glasE 
was  not  acted  upon  in  any  of  these  experimeuts. 

Five  grammes  of  pure  lime  (deprived  of  water  and  carbonic 
'«cid)  were  introduced  into  a  weighed  porcelain  tube,  and  exposed 
to  a  current  of  sulphuretted  hydrogen  gas.  As  soon  aa  the 
atmospheric  air  had  been  driven  out,  the  tube  was  heated  to 
redness  in  that  part  which  contained  the  lime,  Aqueous 
vapours  a^jpeared,  which  were  collected  by  muriate  of  lime.  The 
operation  was  continued  as  long  as  the  escape  of  water  with  the 

fas  was  perceived ;  the  tube  was  suffered  to  cool,  sulphuretted 
,  ydrogen  gas  being  continually  passed  through  it.  I  obtained 
1'57  gramme  of  water,  and  there  remained  in  the  tube  641 
j^rammes,  which  is  very  nearly  the  weight  that  ought  to  reenlt 
j&om  the  conversion  of  lime  iatxt  sulphuret  of  calcium,  and  the 
lOombioation  of  the  oxygen  with  the  hydrogen  of  the  sUlphmet- 
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■with  the  disengagement  of  sulphuretted  hydrogen ;  muriftte  of 
"barytes  poured  into  the  solution  did  not  produce  any  precipitate. 
These  experiments  performed  with  an  alkaline  earth  and  &n 
tikali  prove  then  in  a  decided  manner,  that  the  compounds  hitherto 
itgarded  as  alkaline  or  earthy  sulphurets  are  compound*  of  sul- 
Tphur  with  the  metallic  base  of  the  a/kali  or  earth. 

As  hydrogen  reduces  sulphate  of  potash,  and  produces  water, 
which  evaporates,  it  is  clear  that  at  a  liigh  temperature,  sulphur 
may  also  reduce  the  potash  to  sulphuret  of  potassium,  and  that 
sulphate  of  potash  ought  to  be  formed  at  the  same  time.  This 
completely  confirms  the  opinion  of  M,  Vauquelin,  with  respect 
tOwliBt  occurs  when  carbonate  of  potash  is  fused  with  sulphur. 

This  celebrated  chemist  states  m  his  experiments  upon  the 
compounds  of  sulphur  with  the  alkalies,  that  when  potash 
unites  with  sulphur  by  fusion,  a  quantity  of  sulphuric  acid  is 
formed,  the  oxygen  of  which  is  equal  to  that  of  the  potash, 
deducting,  however,  from  the  amount,  the  quantity  of  oxygen 
which  exists  in  the  potash  combined  with  the  sulphuric  acid ; 
this  last  portion  forms  one-fourth  of  the  whole  quantity  of 
potash  ;  so  that  the  oxygen  of  the  sulphuric  acid  can  only  con- 
stitute three-fourths  of  that  which  exists  in  the  whole  of  the 
potash.  In  order  to  establish  this  fact,  1  prepared  some  hepar 
frith  one  gramme  of  carbonate  of  potash,  which  was  fused  in  a 
small  retort  with  \-^  its  weight  of  sulphur. 

The  mixture  was  dissolved  in  boihng  water,  and  precipitated 
by  muriate  of  barytes,  by  which  there  were  obtained  m  two 
experiments  0-421  gramme  of  sulphate  of  barytes.  By  calcula- 
tion, 100  parts  of  subcarbonate  of  potash  converted  by  this  me- 
thod into  hepar,  ought  to  give  42"  15  parts  of  sulphate  of  barytes. 
These  experiments  prove  then  f/ial  when  subcarbonate  of  potash 
it  fused  with  sulphur,  one  fourth  of  the  potash  goes  to  form  sul- 
phate of  potash,  and  the  remaining  threefourths  are  converted 
into  svtphvret  of  potassium;  this  theorem  may  be  employed  in 
future  in  several  calculations,  and  the  accuracy  of  which  it  was 
proper  to  prove  by  experiment,  although  it  was  easy  to  discover 
it  dpriori. 

II.  Experiments  ■apon  the  different  Proporlious  in  which  Potat- 

tium  may  be  combined  wit/i  Sulphur  and  witi  Sulphuretted 

Jiifdrogen. 

Before  we  proceed  to  examine  the  formation  of  hepar  in  the 
moist  way,  or  by  the  intervention  of  water,  we  shall  inquire  what 
are  the  relations  in  which  potassium  may  combine  with  snlphnr 
and  with  sulphuretted  hydrogen,  which  are  necessary  parts  of 
the  proposed  examination. 

When  sulphate  of  potash  is  reduced  by  hydrogen  or  by  car- 
bon, sulphuret  of  potassium  of  the  first  degree  ofsulphuration  is 
formed ;  that  is  to  say,  K  .S'»,  which  is  pronortAQnal  to  the  sul- 
pbate.    ft  ;s  d/fficuit  to  obtain  it  pure.     U  ttie  o^-raittOTvw  ^-st- 
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formed  in  glass,  it  is  acted  upon;  if  in  platina,  a  strong 
sulphuret  is  formed,  which  is  mixed  with  a  compound  of  platioi 
and  potassium.  When  prepared  in  glass,  the  sulphuret  has  a 
pale  cinnabar  colour,  and  a  crystalline  fracture.  It  becoines 
dark  when  it  is  heated ;  it  fuses  at  a  heat  beloV  redness ;  and  then 
it  is  black  and  opaque.  Heated  with  excess  of  air,  it  does  not 
inflame.  All  the  properties  of  sulphuret  of  potassium  sufficientif 
show  that  it  is  erroneous  to  attribute  the  ignition  of  pyrophorow 
to  its  presence ;  for  it  does  not  possess  tnis  power  unless  com- 
bined with  a  still  more  combustible  body.  It  attracts  moisttne 
from  the  air^  and  dissolves  into  a  yellowish  fluids  which,  wbes 
diluted  with  water,  becomes  colourless.  It  dissolves  perfeeflf  V 
in  alcohol.  When  moistened  with  water  or  alcohol,  it  does  not 
becoifie  hot,  which  shows  that  the  affinities  acting  in  the  solutiot 
are  not  very  strong. 

In  order  to  discover  the  maximum  of  sulphur  which  combines 
with  potassium,  I  fused  0*782  of  a  gramme  of  carbonate  ofpotaA 
with  1*5  gramme  of  sulphur  in  a  small  retort;  the  mixture  HM 
exposed  to  a  moderate  heat  until  the  excess  of  sulphur  wu 
expelled.  It  then  weighed  1*267  gramme.  In  the  upper  pot  h 
of  the  retort,  there  was  a  small  portion  of  hepar  of  a  finer  red 
colour,  which,  when  dissolved  in  water,  deposited  sulphur.  Its 
quantity  was,  however,  so.  small,  that  its  weight  was  not  det^ 
mined.  The  salt  employed  contained  0*5326  gramme  of  potash, 
of  which  one-fourth,  equal  to  0*13315  gramme,  had  formed  sd- 
phate  of  potash  with  0*0458  gramme  of  sulphur,  and  with  the 
oxygen  of  the  remaining  three-fourths*  To  determine  thequab- 
tity  of  sulphur  which  was  combined  with  the  reduced  potassium, 
the  weight  of  the  potash  and  that*  of  the  sulphur  in  the  snlpharic 
acid,  together  0*5784,  must  be  deducted  from  1*267.  This  qiuiD^ 
tity  is  0*6886,  which  was  combined  with  0*3315  of  potassium; 
that  is  to  say,  100  parts  of  potassium  had  combined  with  207*7  of 
sulphur ;  but  this  number  is  nearly  equal  to  10  atoms ;  for  the 
weight  of 

K  :  10  S  ::  100  :  205-2 

It  appears  then  that  100  parts  of  subcarbonate  of  potash 
absorb  as  a  maximum  93*9  {>arts  of  sulphur.  The  finer  cofourxif 
the  hepar,  which  was  deposited  upon  tne  upper  part  of  the  retort, 
and  wnich  on  solution  deposited  sulphur,  induced  me  to  think 
that  a  sulphuret  in  a  still  higher  degree  was  formed,  but  whidi 
could  not  exist  at  a  red  heat,  and  which  water  decomposed, 
separating  a  portion  of  its  sulphur. 

(T\>b€  continued,) 
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W^anMOCtioM  of  the  Cambridge  Philosophical  Society,  Vol.  L 
V  Part  IL     1822. 

(jConcludedfrom  p.  63.) 

k  i  V.  'Notice  of  the  Astromomical  Tables  of  Mohammed  AUbeker 
^  Far  si,  two  Copies  of  which  are  preserved  in  the  Public  Library 
mfthe  University  of  Cambridge.  By  Samuel  Lee^  MA.  of  Queen^si 
Ckdlege,  Professor  of  Arabic  in  the  University,  and  Secretary  to 
the  Cambridge  Philosophical  Society. 

V.  The  author  of  this  paper  states,  that  as  far  as  his  researches 
IttM^e  gone,  the  only  notice  of  the  work  here  alluded  to  is  to  be 
ifeiind  in  tlie  BibUotheque  Orientale  of  d'Herbelot ;  and  Mr.  Lee 
Aoncludes  from  the  manner  in  which.it  is  mentioned,  that  this 
mthor  had  never  seen  the  work  in  question.  '^  In  presenting, 
Aterefbre/'  says  Mr.  Lee,  ^^  to  the  Society  a  notice  of  a  veiy 
foarce  and  valuable  work  on  Arabian  astronomy,  I  trust  I  shall  do 
AQ  more  than  i/i4iat  some  of  the  most  eminent  writers  in  astro- 
Bomyi  have  often  called  for ;  and,  in  so  doing,  it  is  my  intention 
to  avoid  prolixity,  and  to  give  such  details  fix>m  the  preface  of 
the  work  in  question,  and  such  extracts  from  the  work  itself,  as 
may  be  interesting  and  useful.'^  This  paper,  from  its  nature, 
SGsSrcely  admits  of  abridgment, 

Vh  On  Sounds  excited  in  Hydrogen  Gas.  ■.  By  John  Leslie, 
Eml  FRSE.  &c.  &c. 

This  paper  is  given  in  the  last  number  of  the  Annals* 
:  VIL  On  the  Connexion  of  Halvanism  aAd  Magnetism.    By 
die  Rev.  J.  Cummingy  MA.  FRS.  MGS.  aad  Proj^ssor  of  Che- 
mistry  in  the  University  of  Cambridge. 

Prof.  Cumming  commences,  this  paper  with  observing,  '^that 
it  has  been  remarked  of  the  pile  of  Volta,  that  it  stands  unri- 
laUed  in  the  history  of  .philosophy,  ^as  its  discovery,  was  not:Uie 
lesolt'Of  accident,  but  tnefiniitoi  preconceived  theory^  without 
which  it  might  have  for  e^er, remained;  unknown.  *Bnt  this, 
though  the  first,  was  not  the  only  instance  of  the  kind  in-  the  bis- 
tojry'  of  galvwaiam.  The  decomposition  of  the  alkalies  and  >  the 
diacovery  ofthe  close' connexion,  if  not  the  identity  of  galvaniam 
•and  electricity^  were  the  resuUswof  experiments,'  which wera^pot 
undertaken  fortuitously,  but.  anc^essiuUy  deduced  from-  theone- 
tical  views.  Another  instance,''  says  Mr*  Gumming,  ''  has  been 
added  of  the  verification  of  hypothesis  by  experiment,  in  Prof. 
Oersted's  disoovery  of  the  action  of  the  vi^Ltaic  pile  on  the  mag- 
netic neeedle." 

P^.  Gumming  then  pixMieeds  to  iioUcex  a^unft  .JMk»  ^idsa^ 
New  Series,  yol.iv.  u 
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seemed  to  prove  an  iDteroal  connexion  between  magnetism  and 
electricity,  and  he  relates  some  fruitless  experiments  which  hid 
been  instituted  for  the .  purpose  of  discovering  whether  magod* 
tism^  electricity,  and  galvanism,  might  not  be  identical,    rrof. 
Gumming  afterwards  relates  the  various  experiments  which  he  hid 
made  on  the  subject  of  electro-magnetism,  and  describes  tk 
nature  of  the  apparatus  employed,  and  having  determined  the 
difference  between  galvanic  magnetism  and  electricity,  as  to  dn^ 
power  of  being  conducted,  he  was  desirous  of  discovering  whi- 
ther  there  was  any  thing  analogous  in  common  ma^netin. 
With  this  view  he  relates  the  following  experiment :  "  f  placed 
beneath  the  iron  pendulum  of  a  small  clock  a  horse-shoe  magnet 
whose  force  coinciding  with  that  of  gravity,  would  accelente 
the  rate  of  the  clock,  by  the  going  of  which  a  measure  would  be 
afforded  of  the  magnetic  force  exerted  upon  it.     When  the  polei 
of  the  magnet  were  uncovered,  the  rate  of  the  clock  was  accele* 
jrated  from  10^  to  12^  in  24  hours ;  when  they  were  connected  Iqf 
a.  piece  of  soft  iron,  the  gain  was  not  more  than  from  1'  to  2' ;  on 
filing  away  the  middle  of  the  iron,  the  rate  was  gradually  accd^ 
rated,  and  when  the  central  part  was  reduced  to  fine  thread,  the 
acceleration  was  nearly  the  same  as  when  the  poles  were  uno^  | 
vered.    When  the  poles  were  connected  by  a  piece  of  iron  beat ' 
down  beneath  the  legs  of  the  magnet,  so  that  the  length  of  the 
circuit  between  the  poles  was  considerably  increased,  the  rate  of 
the  clock  was  but  httle  affected.    It  appears  from  this/'  says 
the  Professor,  ^'  that  the  poles  of  the  magnet  were  much  move 
completely  neutralized  when  the  connexion  between  them  ww 
made  through  the  longer  but  more  capacious  circuit,  than  when 
through  the  shorter  and  less  capacious ;  and  that  in  this  respect 
common  magnetism  is  analogous  to  that  excited  by-  the  galvanic 
apparatus.'' 

The  author  concludes  this  paper  by  observing,  that  there  arci 
perhaps,  few  instances  in  the  nistory  of  science,  of  nearer  approx- 
imations to  discovery  than  some  of  those  connected  wim  tlui 
subject.  In  the  seventh  volume  of  Nicholson's  Joumal,  aa 
account  is  given  of  an  experiment  for  ascertaining  the  effects 4iif 

falvanism  upon  a  magnetic  needle;  which  failed,  as  we  now 
now,  because  the  compass  was  placed  Jortuitously  upon  the 
pile,  instead  of  being  under  or  over  the  wires  connecting  its 
extremities. 

When  it  was  attempted  to  magnetize  steel  bars,  by  placinj; 
them  in  the  circuit  of  tne  large  electrical  machine  at  Harlaem,  it 
was  observed  that  they  became  mo^t  strongly  ms^etic  when  the 
discharge  was  passed  through  them  transversely. 

VIII.  On  the  Application  of  Magnetism  as  a  Measure  ofEkc' 
tricky.    By  the  Rev.  J.  Gumming,  MA.  FRS«  Sec.  &c. 

Prof.  Gumming  observes,  that  the  methods  hitherto  in  use  fin 

ascertaining  the  quantity  and  intensity  of  the  electricity  producec 

either  by  friction  or  by  galvanic  aCr\iko\i>^^4L^'aT<^  from  its  ^w« 
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^n  decomposing  water,  or  fusing  metallic  wire;  both  these 
Methods  ne  considers  as  presenting  considerable  practical  diffi-^ 
■*iilties,  either  when  the  quantity  o;^  electricity  is  small^  or  it* 
intensity  low.  The  discoveries  0f  Oersted  have,  however, 
^l^abled  Prof.  Gumming  to  construct  two  instruments,  one  for 
%fljl8covering,  and  the  other  for  measuring,  galvanic  electricity ; 
^^d  he  is  of  opinion  that  their  deUcacy  and  precision  scarcely 
Mimit  of  limitation.  The  construction  of  the  first  instrument  is 
ttlnded  to  as  hiaving  been  already  comniijpicated  to  the  Society  ; 
'^e  following  expenment  is  adduced  in  support  of  the  opinioa 
^Imtertained  of  the  delicacy  of  the  instrument:  A  wire  of  zinc- 
^imd  another  of  platina,  each  1-lOth  of  an  inch  in  diameter,  were 
^Seated  with  sealing  wax,  so  as  to  have  merely  their  extremities 
^Icposed :  on  immersing  them  in  a  dilute  acid,  the  circuit  being 
%t  the  same  time  completed  through  the  galvanoscope,  the  needle 
^d^iated  so  decidedly,  as  to  leave  no  doubt  that  a  visible  effect 
Hrould  have  been  produced  by  wires  of  less  than  half  of  the 
^inensions  of  those  employed ;  as  the  compass  used,  though 
*sm:all,  was  not  delicate.  Prof.  Gumming  is  of  opinion,  that  the 
^electricity  developed  by  two  metallic  suifaces,  each  one  l-600th 
^of  a  square  inch,  may  be  detected,  and  their  relations  to  each 
dottier  ascertained  by  this  instrument. 

Prof.  Gumming  states,  that  although  he  has  not  had  sufficient 
leisure  to  form  so  complete  a  series  of  the  electric  relations  of  the 
metals  towards  each  otner,  as  this  instrument  is  capable  of  doing, 
-yet  there  are  two  instances  which  he  mentions  as  being  remark- 
"able.  On  using  two  disks,  one  of  iron,  the  other  of  steel,  there 
'was  produced  a  decided  deviation ;  since  then  the  only  differ- 
tence  in  the  metals  arises  from  an  alloy  of  from  l-60th  to  l->100th 
part  of  the  whole,  it  appears  that  this  is  sufficient  to  alter  their 
electric  relations.  The  powerful  affinity  of  potassium  for  oxygen 
made  it  highly  probable  that  in  the  galvanic  circuit,  it  would 
Jbecome  strongly  negative  with  all  the  metals.  On  the  first  trial 
with  disks  of  potassmm  and  zinc,  the  potassium  took  fire  before 
Ibe  effect  could  be  observed;  this  difficulty  was  afterwards 
obviated  by  alloying  it  with  mercury ;  on  making  the  contact 
the  needle  deviated  through  nearly*  a  right  angle :  the  same 
^^Skct  was  produced  by  copper. 

With  the  assistance  of  tiie  late  Dr.  Glarke  and  Mr.  Lunn,  the 
magnetic  effects  of  atmospherical  electricity  were  tried  by  a  wire 
of  about  100 yards  in  length,  connected  with  a  kite;  a  steel  nee- 
dle inclosed  in  a  spiral  wire  was  readily  magnetized,  but  no 
deviation  was  caused  in  a  compass  placed  beneath  it^ 

Prof.  Gumming  concludes  tnat  galvanic  magnetism  is  most 
readily  made  sensible  by  the  deviation  it  causes  in  the  compass 
needle  ;  but  the  electrical  by  its  power  of  communicating  per- 
imanent  magnetism*' 

For  various  other  curious  particulars^  we  must  refer  to  the 
piit>er.- 

u  2 
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IX.  A   Case  of  extemive  Solution  of  the  Stomach  by 
Gastric  Fluid  after  Death.    Bjr  John  Haviland^  MB.  Vice-T 
sident  of  the  Cambridge  Philosophical  Society,  and  B 
Professor  of  Physic. 

The  subject  of  this  case  was  a  young  man  of  about  20 
of  age,  wno  died  of  fever,  but  had  previously  enjoyed  , 
healw.    The  body  was  opened  12  hours  after  death,  am 
istomach  on  being  examined  after  its  removal  from  the  I 
afforded  the  following  observations.    The  mucous   memi 
.  appeared  to  be  more  red  and  vascular  than  usual  throu^oati 
miole  extent,  and  here  and  there  were  small  spots  of  wl 
seemed  to  be  extravasated  blood,  lying  below  the  mucous  cq 
for  these  spots  were  not  to  be  washed  off,  nor  to  be  remoi 
by  the  edge  of  the  scalpel.    There  were  two  holes  in  the 
mach,  the  larger  very  near  to  the  cardiac  end  of  the  small  cu 
ture,  and  on  the  posterior  surface  :  this  was  more  than  an  ii 
in  length,  and  about  half  that  breadth.    The  other  not  far 
the  former,  also  on  the  posterior  surface,  about  the  size  of  a^ 
pence.    The  edges  of  these  holes  were  smooth,  well  defined,  i 
alighdy  elevated.    The  coats  of  the  stomach  were  thin  in.i 
other  spots,  and  in  one  particular  nothing  was  left  but  the 
toneum,  the  mucous  and  muscular  coats  being  entirely  desi 
The  hole  in  the  diaphragm  was  through  the  muscular  p 
where  it  is  of  considerate  thickness,  and  was  lai^e  enough 
admit  the  end  of  the  finger.    There  was  no  appearance  of  ul 
ration  or  of  pus  adhering  to  the  edges  of  this  perforation  of* 
diaphrajgm.    Dr.  Haviland  concludes  with  stating  the  reas 
which  induce  him  to  believe  that  owing  to  the  activity  of 
solvent  power  of  the  gastric  juice,  it  sometimea not  only  coRpd< 
the  parietes  of  this  organ  itself,  but  even  the  thick  musde  of  H 
diaonragm,  and  that  within  the  space  of  12  hours  after  dealb'i 
and  he  states  the  appearances  presented  by  this  case 
this  opinion,  which  oneinated  with  Mr.  J.  Hunter. 

X.  On  the  Physical  Structure  of  the  Lizard  District  in 
County  of  Cornwall.    By  the  Rev.  A.  Sedgwick,  MA.  EBi' 
MGS.  Woodwardian  Professor,  8cc.  8u5. 

Jn  this  paper,  the  author  describes  at  considerable  length  t 
portion  of  the  coast  of  Cornwall,  which  has  always  elcited  Aft 
attention  of  geologists.  We  regret  that,  our  limits  will  Aotaflov 
us  to  do  more  than  give  a  recapitulation  of  the  statements^virln^ 
it  contains,  and  this  we  shall  do  in  the  author's  own  words: 

'^  From  a  general  review  of  the  facts  akeady  stated,  it  appwi 
that  a  section  made  from  the  heights  above  Uonatantine.to  4fl 
mouth  of  the  Helford  river,  and  from  thence  to  Old  lizard  Head, 
.in  the  general  direction  of  the  coast,  would,  exhibit  a  series  d 
•formation. nearly  in  the  following  order: 

*^  1.  Granite  containing  an  excess  of  mica  atita  junction  nitt 
Ae  slate.  v    . 

''2.  Clay  slate. 
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A^   '^  3.  Glay  slate  associated  with  greywacke  slate,  andcontaiiK' 
%^  subordinate  part^  in  which  are  conglomerate,  common  grej-». 
^acke/and  fine  grained  sandstone. 
"  4.  Serpentine  surmounted  by  granular  diallage  rocks,  and 
orpbous  greenstone  passing  into  greenstone  slate. 
5.  An  extensive  porphyritic  formation  composed  of  felspar» 
ape,  and  hornblende. 
*^  oT  Nearly  compact  masses  formed  of  the  same  constituents, 
ciated  with  a  very  large^grained  diallage  rock,  and  alternate 
with  serpentine. 

7.  Serpentine  irregularly  associated  with  saussurite,  diallage 
ik,  greenstone,  greenstone  porphyry,  greenstone  slate,  and 

ular  felspar. 
"  8.  Greenstone  slate. 

'^  9.  A  formation  apparently  interlined  both  with  the  greenstone 
te  and  the  serpentine^  and  composed  of  chloritic  slate  (in  one 
ce  associated  with  some  thin  beds  of  mica  slate),  talcose  slate, 
iid  slaty  felspar." 

'  Prof.  Sedgwick  observes,  that  geologists  have  described  twa 

rmations  of  serpentine,  one  belonging  to  primitive,  the  other  to 

sition  rocks ;  and  he  is  of  opinion  that  serpentine  of  the 

iid  belongs  to  the  latter  class. 

XJ.  On  Double  Crystals  of  Fluor  Spar.    By  W.  Whewell,, 

FRS.&c.  &c. 
This  paper  is  accompanied  by  a  plate,  without  which  it  woulA 
unintelligible* 

XII.  On  an  IfMmroement  in  the  Apparatus  for  procuring 
^otamum.      By   WiUiam  Mundell,   BIX.  Fellow  of   Queen^ 

^CoDe^e. 

.    This  paper,  which  is  short,  we  shall  probably  include  among 

-Mientific  notices  on  a  future  occasion. 

XIII.  On  a  large  Human  Calculus  in  the  Library  of  Trinity 
^College.    By  the  Rev.  J.  Gumming,  MA.  FRS.  MGS.  &c.  &c^ 

L^   Of  this  calculus,  which  weighs  32  oz.  7  drs.  we  have  already 
^^yyen  some  account  in  a  former  volume  of  the  Annals. 

XIV.  On  a  Dilatation  of  Ureters^  supposed  to  have  been  earned,- 
^by  «  Malformation  of  their  Vesical  Extremities.  By  J.  Okes,  Esc^.. 
^     This  paper  is  purely  surgical,  and  devoid  of  general  interest* 
5^     XV.  Geohgical  Description  of  Anglesea.    By  J.  S.  Henslow» 
[    :MA.  FLS.  MGS.  Fellowof  St.  John's  College,  and  Secretary  to 

^the  QEimbridge  Philosophical  Society. 

This  is  a  very  elaborate  communication,  and  is  accompanied 
f  Ij  a  geolbgicsu  map,  and  illustrated  by  drawings  of  sections.!. 
''OiHr.  limits.  wiH  not  lulow  us  to  give  such  an  account  of  it  as:  will. 
-V  do  it  justice. 

XvL-  Some  Observations  on  the  Weather,  accompanied  by  a» 
extraordinary  Depression  of  the  Barometer  during  the  Month  of 
December,  1821.    By  the  Rev.  John  Hailstone,  MA.  FRS;  Sec- 
It  appears  from  Mr.  Hailstone's  statement,  that  on  the  2&tbLQC 
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December,  1821,  at  three^  a.m.  the  mercniy  stood  at 28  incliesy 
a  degree  of  depression  which  he  belieres  to  be  almost  UDprete- 
dented  in  this  climate. 

XVII.  Notice  of  a  remarkable  Instance  of  Fossil  Organic 
Remains  found  near  Streatham,  in  the  Isle  of  Ely.  By  Dr. 
Frederick  Thackeray. 

This  bone  was  picked  up  among  the  materials  for  forming  the 
turnpike  road  in  the  neighbourhood  of  Ely.  According  to  Dr. 
Thackeray,  it  ^*  consists  of  limestone  with  a  slight  impurity  of 
alumina  and  oxide  of  iron  :  the  exterior  of  it  retains  some  portion 
of  phosphate  of  lime ;  and  (what  seems  veiy  singular)  a  minute 
quantity  of  animal  matter^  which  was  manifested  by  its  peculifr 
^tid  smell  on  being  submitted  to  destructive  distillation."  It 
appears  that  a  very  considerable  part  of  the  skeleton  of  a  maiA- 
moth  was  lately  found  in  a  gravel  pit  near  Chatteris. 


The  History  of  British  Birds;  the  Figures  engraved  on  Wood, 
by  T.  Bewick ;  and  a  Supplement  with  additional  Figures. 

We  ought  perhaps  to  apologize  for  not  sooner  congratulatin([ 
our  readers  on  the  appearance  of  this  edition  of  the  ''History  w 
British  Birds.''  Inaeed,  our  omitting  to  notice  it  arose  at  first 
from  an  impression,  that  in  regard  to  a  publication  of  such  esta- 
blished repute,  any  thing  beyond  a  bare  announcement  was  sa- 
perfluous.  On  reconsideration,  however,  it  has  occurred  to  a», 
that  though  this  view  may  be  correct  as  applied  to  the  work  itself, 
the  public  might  not  be  disinclined  to  receive  some  account 
of  the  Supplement,  now  for  the  first  time  appended  to  it.  Of 
the  value  and  extent  of  that  Supplement,  we  cannot  give  abetter 
idea  than  by  stating  that  it  contains  no  less  than  thirty-eight 
cuts  of  birds  not  before  figured  by  Mr.  Bewick,  delineated  with 
all  the  spirit  and  accuracy  for  which  he  is  so  highly  distin-^ 
guished.  By  this  large  addition,  he  has  advanced  far  towards 
completing  the  list  not  only  of  the  native,  but  hkewise  of  the  ac- 
cidental birds  of  Britain.  There  still  remains  a  gap  to  be  filled 
up  ;  and  although  we  certainly  could  have  wished  that  he  had 
left  nothing  for  any  other  reaper  in  a  field  which  he  has  so  'suc- 
cessfully cultivated,  we  are  too  well  satisfied  with  what  he  has 
done  to  allow  any  feeling  of  disappointment  to  obtrude  itself. 

The  term  *'  British  Birds"  is  m  one  respect  very  comprehen- 
sive, including  three  great  divisions: — 1st,  Those  birds  which 
breed  and  reniain  with  us  all  the  year ;  2dly,  Those  which  (Mily 
remain  a  certain  time  in  'obedience  to  the  great  and  mysterioos 
law  of  migration ;  3dly,  Those  which  alight  or  are  driven  on  our 
shores  by  accident,  or  inclemency  of  weather.  Of  these,  <he 
first  is  obviously  the  one  to  which  the  distinction  of  Aitisk 
birds  properly  belongs.  Naturalists,  however,  do  not  coiifine  it 
to  this  class  alone,  and  Mr.  Bewick  has,  witli  similar  views, 
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given  a  place  whenever  he  could  procure  a  specimen,  not  only 
bb  the  indigenous  resident  birds,  but  also  to  every  casual  visitor. 
A  very  considerable  increase  of  this  department  of  the  British 
Fauna  has  been  the  consequence  which  has  necessarily  multi- 
plied the  labours  of  our  ingenious  artist,  to  an  extent  perhaps  at 
first  hardly  anticipated. 

It  would  be  foreign  to  our  present  purpose  to  give  any  analysis 
of  .the  principal  work,  public  opinion  having  long  since  decided 
Qn  its  merits.  But  as  an  opportunity  has  never  occurred  of  par- 
Eicularly  adverting  to  it,  we  would  here  desire  to  express  the 
g^tification  which  repeated  perusals  of  that  instructive  and  en- 
Kertaining  production  have  afforded  us.  Its  original  pretensions, 
wi  is  well  known,  were  of  the  most  unassuming  kind.  The 
•*  History  of  Quadrupeds,"  to  which  it  was  a  sort  of  sequel,  was 
intended  as  a  succedaneum  for  the  book  of  300  animals.  That 
jpaltry  collection,  however  it  might  please  the  eye  of  childhood, 
"was  justly  deemed  an  appendage  fit  for  the  nursery  only.  An 
elementary  treatise  which,  while  it  inculcated  a  better  taste  and 
more  correct  knowledge,  should  by  its  amusing  form  imper- 
ceptibly win  the  minds  of  our  youth  to  the  study  of  natural 
history,  was  a  desideratum.  These  objects,  however,  are  so 
much  better  set  forth  by  the  author  himself  in  his  preface  to 
the  second  volume  of  the  present  work,  that,  although  it  be 
stepping  a  little  out  of  our  way,  we  cannot  help  recurring  to  iU 
The  passage  to  which  we  are  about  to  quote  contains  a  fair 
specimen  of  his  general  style,  sentiments,  and  manner.  "  The 
great  work,"  he  says,  "  of  forming  the  man  cannot  be  begun 
too  early.  Among  the  many  approved  branches  of  instruction 
Natural  History  holds  a  distmguished  rank.  To  enlarge  on  the 
advantages  which  are  derivable  from  a  knowledge  of  the  crea- 
tion, is  surely  not  necessary ;  to  become  initiated  into  this 
knowledge,  is  to  become  enamoured  of  its  charms ;  to  attain 
the  object  in  view  requires  but  little  previous  study  or  labour ; 
the  road  which  leads  to  it  soon  becomes  strewed  with  fio\^rs, 
and  ceases  to  fatigue  :  a  flow  is  given  to  the  imagination  which 
banishes  early  prejudices  and  expands  the  ideas ;  and  an  endless 
fund  of  the  most  rational  entertainment  is  spread  out,  which 
captivates  the  attention  and  exalts  the  mind.  For  the  attain- 
ment of  this  science  in  any  of  its  various  departments,  the  foun- 
dation may  be  laid  insensibly  in  youth,  whereon  a  goodly  super- 
structure of  useful  knowledge  can  easily  be  raised  at  a  more 
advanced  period.  In  whatever  way  indeed  the  varied  objects 
of  this  be;autifiil  world  are  viewed,  they  are  readily  understood 
by  the  contemplative  mind  ;  for  they  are  found  alike  to  be  the 
visible  words  of  God.  Could  mankind  be  prevailed  upon  to  read 
a  few  lessons  from  the  great  book  of  nature,  so  ainply  spread 
out  before  them,  they  would  clearly  see  the  hand  of  rrovidence 
in  every  page." 

f^  In  idpas  congeoial  with  these,  originated  the  first^inciten^enti^ 


296  Analysts  i>f  Books.  [Octi 

which  drew  forth  the  histories  of  quadrupeds  and  -^ftritish  bit^« 
From  these  humble  attempts— for  every  attempt  to.  depicture 
nature  must  fall  short  of  the  original— it  is  hoped  that  some 
useful  instruction  may  be  gathered^  and  at  the  same  time  t 
stimulus  excited  to  further  enquiry.  To  the  rising  generatioft 
these  efforts  to  instruct  and  please^are  principallv  directed,  and 
are  set  forth  with  an  ardent  wish  uiat  tney  may  be  found  to  de- 
serve the  notice  of  youth,  and  contribute  to  amuse  and  to  inform 
them.  May  the  reader,  impressed  with  sentiments  of  humanity, 
on  viewing  the  portraits,  spare  and  protect  the  originals,  and 
when  these  books  shall  become  obsolete,  or  be  losit  in  the  revo- 
lution of  time^  may  some  other  more  able  naturalist  arise  equally 
incUned  to  produce^better  to  supply  their  place." 

Writing  like  this,  it  must  be  acknowledged,  harmonizes  ad^ 
mirably  with  the  author's  design,  and  is  well  calculated  to  pro^ 
mote  the  end  at  which  he  aims.  His  work,  though  in  the  fint 
instance  directed  to  the  rising  generation,  has  not  been  unpro- 
ductive of  advantage  even  to  the  initiated.  In  fact,  it  has  been 
gradually  becoming  a  book  of  authority  and  reference  to  the 
naturalists  of  every  country.  This  character  it  owes  scarcely 
less  to  the  mass  of  select  and  valuable  matter  accumulated  by 
its  industrious  author,  than  to  his  long  established  celebrity  as  a 
painter  and  engraver.  It  is  true,  there  does  not  appear  in  it 
n^uch  display  of  that  elaborate  systematic  research  which  some 
other  works  can  boast,  but  the  information  contained  in  it  is  not' 
on  that  account  the  less  ample,  precise,  and  authentic. 

It  is  not  our  business  to  enter  into  the  history  of  that  beauii« 
ful  and  useful  art  which  it  was  reserved  for  our  able  countryman 
to  revive,  and  in  reviving  (dare  we  say  ?)  to  perfect.  A  few 
particulars,  however,  relating  to  it,  we  may  notice,  for  the  sake 
of  correcting  some  misconceptions  which  strangely  enough 
prevail  even  to  the  present  time. 

It  has,  for  example,  been  repeatedly  alleged,  and  is  perhi^ 
very  generally  credited,  that  wood  is  better  adapted  than  coppar 
to  the  pourtraying  of  animated  nature.  Whereas,  the  fact  is 
quite  the  reverse.  The  superiority  of  copper  is  notorious,  so  far 
as  regards  softness  of  outline,  delicacy  and  minuteness  of  execn- 
tion,  truth  and  fineness  of  ultimate  effect.  One  striking  ad- 
vantage besides,  which  the  artist  on  copper  possesses  over 
the  wood  engraver,  is  the  knowledge  of  effect  which  be  carries 
with  him  in  his  operations.  While  on  wood  effect  can  oidy  be 
doubtfully  appreciated,  or  rather  guessed  at,  and  to  be  fuUt. 
ascertained  must  be  proved  at  press;  thus  magnifying  incaiU 
culably  all  the  diflSculties  of  the  wood  engraver,  and  leaving 
him  almost  wholly  at  the  mercy  of  the  printer.  We  have  invw- 
tigated  this  subject  with  some  attention,  and  our  "conviclioii  is 
that  had  Mr.  B.  practised  copper  engraving,  he  could  with  equal 
ease  have  excelled  in  it.  Nay  he  might  have  surpassed  even 
his  present  reputation  on  wood.    This,  we  are  aware,  is  saying , 
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much.  Our  opinion^  however,  is  not  Ughtly  formed,  for  we  hare 
had  an  opportunity  of  examining  some  of  his  very  few  efforts' 
on  copper.  Our  opinion^  is  founded  likewise  on  the  general 
principle  of  the  far  higher  capabilities  inherent  in  the  metaUic 
surface,  but  more  essentially  still,  on  the  entire  mastery  which 
he  appears  to  possess  overfall  the  resources  of  his  art  in  de* 
velopmg  those  capabilities. 

Wood,  however,  has  some  compensating  advantages  of  which 
it  would  seem  he  thought  proper  to  avail  himself.  Possessing 
eveiy  suitable  requisite  for  beauty,  accuracy  and  effect,  (at  least 
in  Mr.  Bewick's  hands,)  it  is  also  more  durable,  paradoxical 
though  that  may  sound.  This  important  quality,  however,  will 
at  once  be  understood  to  be  merely  relative,  and  to  depend 
chiefly  on  technical  differences  in  the  principles  of  the  two  arts, 
and  particularly  in  the  details  of  printing.  At  all  events,  it  is 
sofficient;  to  allow  the  multiplying  of  impressions,  if  not  inde- 
finitely, at  least  to  an  extent  that  ensures  all  the  perpetuity  that 
can  reasonably  be  calculated  on  for  any  work.  The  degree  in 
which  this  property  exists  in  wood  will  appear  when  it  is  known 
that  although  several  thousand  copies  of  the  engravings  have 
now  been  thrown  off,  the  cuts  of  the  present  edition  are  as  per- 
fect as  those  of  the  first.  It  will  be  made  still  farther  eviaent 
from  a  circumstance  which  has  lately  come  to  our  knowledge,, 
that  one  wood  cut  has  been  known  to  stand  upwards  of  nine 
hundred  thousand  impressions  in  the  ordinary  wear  and  tear  of 
a  newspaper  press,  without  undergoing  any  material  deface- 
ment.* 

It  results  from  these  circumstances  that  the  expense  of  pub-* 
lieation  and  the  cost  to  purchases  are  prevented  from  exceeding 
the  bounds  of  moderation.  Thus  one  of  the  primary  objects  of 
the  work,  that  of  combining  pleasing  and  useful  instruction 
with  economy,  is  effectually  accomplished,  by  bringing  an  in* 
teresting  branch  of  study  within  the  reach  of  many  to  whom 
the  enormous  price,  according  to  any  other  mode  of  engraving, 
most  have  for  ever  rendered  it  inaccessible.  Far  then  frdm 
quarrelling  with  Mr.  Bewick  for  his  preference  of  wood,  we* 
have  cause  to  be  pleased  with  his  choice ;  for  to  that  we  owe 
the  restoration  of  an  important  but  neglected  art,  while  an  ao» 
quftintance  with  the  particulars  just  enumerated  tends  greatly 
to  enhance  our  estimate  of  those  abilities  which  could>  witu 
materials  intrinsically  inferior,  produce  such  results  as  he  ha» 
done;  These  results,  according  to  our  judgment,  fully  warrant 
the  opinion,  that  in  trnth  and  vigour  of  conception,  boldnese  of . 
outline,  justness  of  proportion,  fidelity  and  miuutencssr  of  deli- 
neation, adherence  to  physiognomy,  attitude,  character,  joaanner, 
in^hort,  in  all  that  constitutes  "  nature's  copy,*'  Mr.  Bewick 

•  Thif  cunootAwt  may  help  to  do  away  with  some  mistaken  notions  very  pievaka^ .. 
Willi  respect  to  the  alli^ed  supeaority  of  the  earlier  editi<»)s,  and  the  necessity  of  occar  ; 
simDy  rietdcici&ig  tii'e  eutsJ 
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has  in  his  own  particular  province  never  been  approached.    It 
is  both  singular  and  satisfactory  to  observe  that  although  the 

Jerceptions  seldom  become  more  acute  v^rith  the  lapse  of  yeajrg, 
e  has  in  the  supplement  given  unquestionable  proofs  that  all 
his  powers  of  design  and  execution  continue  unimpaired. 

The  list  in  the  supplement  is,  as  we  have  already  said,  in- 
complete ;  not,  we  should  hope,  from  any  fault  or  neglect  on  the 
part  of  Mr.  Bewick.  We  well  know  the  difficulty  in  a  pro- 
vincial town  of  procuring  good  specimens,  and  we  would 
heartily  forgive  him  any  reluctance  he  might  feel  to  compro- 
mise his  reputation  by  engraving  from  bad  ones.  The  possessore 
of  rare  British  birds  do  not  seem  to  be  yet  thoroughly  aware  of 
the  advantage  they  deny  themselves  of  having  their  specimens 
imperishably  preserved  by  fac  similes  from  the  graver  of  Mr. 
Bewick. 

The  birds  are  arranged  somewhat  promiscuously  in  the  Supple- 
ment. We  must  content  ourselves  with  presenting  little  more 
than  a  sort  of  Catalogue  liaisonnee,  interspered  with  such  notices 
as  do  not  appear  in  the  text,  but  which  may  not  be  wholly 
uninteresting. 

Land  Birds. 

Falco(B  Lagoptis — Lin.  (Gmel.)  Rough  Legged  Falcon.— 
There  is  nothing  very  remarkable  connected  with  the  history  of 
this  bird.  Montagu  considers  it  the  same  as  the  Falco  Fin- 
natus.  In  size,  general  aspect,  and  the  fulness  of  the  plumage, 
it  resembles  more  the  eagle  than  the  falcon  and  hawk  tribes. 
It  is  almost  a  pity  that  Linnseus  had  not  originally  separated  by 
a  genus  aquila,  the  proper  eagles  from  the  smaller  birds  of  prey. 
Cuvier  has  done  something  of  this  kind  by  a  division  into  the 
noble  and  ignoble,  beginning  with  the  falcons,  and  placing  the 
eagles  after  them  as  the  ignoble.  This  arrangement  is  singularly 
fanciful,  and  proceeds  on  a  fallacidus  assumption.  A  habit  arti- 
ficially imposed  by  man  cannot  constitute  a  ground  of  systematic 
distinction.  Besides,  it  is  the  fierce  untameable  spirit  of  the 
eagle,  which,  sternly  resisting  all  the  attempts  of  man  at  subju- 
gation, shows  his  true  greatness  of  nature,  and  entitles  him  to 
the  character  of  noble.  We  say  nothing  here  of  the  taste  dis- 
played by  the  eminent  naturalist  in  question,  in  making  the  he- 
reditary and  acknowledged  monarch  of  the  sky  descend  from 
that  throne  on  which  he  has  been  seated  by  the  common  con- 
sent of  mankind  in  all  ages. 

We  are  almost  inclined  to  quarrel  with  Linneeus  for  not  tam- 
pering a  Uttle  with  system,  by  placing  him  first  in  the  list,  and 
before  the  haggard,  hungry,  foul*feeding,  foetid  race  of  vulturee. 

Strix  Bubo — Lm.  Le  Due  ou  Grand  Due — Buf.  Eagle 
Gwl,  or  great  Eared  Owl. — The  most  sage  and  dignified^  if  not 
the  largest  of  the  owl  tribe,  justifying  by  its  sedate  and  thought- 
ful look  the  conceit  of  the  ancients,  which  made  it  symbpEcal 
pf  wisdom.  The  cut  afibrds  a  striking  instanoc/cf  the  a!UP6es3.9f 
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wood  engraving  in  conveying  all  the  difficulties  of  indistinctly 
variegated  pluniage.  In  the  body  of  the  work,  we  would  parti*- 
cnlarly  point  out  3ie  white  owl  (S.  Flammea),  the  long  eared  owl, 
bittern,  nightjar,  tame  duck,  woodcock,  and  starling,  as  splen- 
did examples  of  the  same  kind.  We  prefer  the  name  eagle  owl 
to  any  yet  given,  for  reasons  which  will  afterwards  appear. 

Strix  Nyctea — Lin.  Snowy  Owl. — First  made  known  to 
British  Ornithology  by  Mr.  Bullock,  who  in  1820,  pursued  one 
amongst  some  of  the  Orkney  islands,  but  missed  it.  Thence 
passing  over  into  the  Zetland  islands,  he  procured  an  adiilt  male 
specimen,  shot  by  Mr.  L.  Edmondston  in  the  island  of  Unst, 
\raere  it  is  understood  to  breed.  According  to  the  account 
given  of  it  by  Mr.  Edmondston  in  the  last  volume  of  the  Werne- 
nan  Transactions,  its  size  miist  equal,  if  not  exceed  that  of  the 
former  species,  though  Edwards  and  others  are  of  a  different 
opinion.  Possibly  the  discrepance  may  have  arisen  from  the 
individuals  described  having  been  of  different  sexes,  the  female 
being  suspected  by  Mr.  Edmondston  to  be  the  larger,  as  in  the 
eagle  and  other  rapacious  birds.  The  Zetlandic  name  is  cat-yogle, 
the  appellation  given  to  all  owls  in  that  part  of  the  country. 
It  is  very  rare,  attaching  itself  to  two  or  three  districts  only  of 
the  island,  and  affecting  solitary,  stony,  and  elevated  places. 
Its  aspect  is  comparatively  lively,  its  form  and  manner  rather 
elegant,  and  its  flight  less  buoyant  and  more  rapid  than  that  of 
the  other  owls.  It  preys  chiefljr  on  sand-pipers,  mice,  and 
rabbits.  The  figures  generally  given  of  this  bird  denote  dif- 
ference of  sex,  immaturity  of  plumage,  or  the  habit  of  changing 
with  season  or  climate;  for  thety  appear  more  or  less  speckled 
with  brown. 

Strix  Passerina — Lin.  Petite  Chouette — Buf.  The  Little 
Owl. — ^This  was  the  noctua  minor  and  minima  of  Gessner, 
Brisson,  and  the  older  naturalists.  Linnaeus  characterizes  it  as 
magnitudo  passeris,  which  must  be  a  mistake,  though  it  does 
vary  much  in  size.  It  is  the  smallest  of  the  earless  branch,  but 
certainly  not  of  the  eartd  branch  of  the  owl  family,  for  it  is 
larger  than  the  next  in  order,  viz. 

Strix  Scops — Lin.  Scops  ou  petit  Due — Buf.  Little  Horned 
Owl. — The  engraving  art  scarcely  furnishes  any  thing  to  surpass 
the  softness  and  delicacy  of  touch  displayed  by  Mr.  Bewick  in 
the  plumage  of  this,  the  most  diminutive  of  the  owl  kind.  Indeed, 
we  may  remark  that  in  the  representation  of  plumage,  he  stands 
imrivalled.  Artists  in  general  content  themselves  with  giving  a 
rough  resemblage  of  plumage.  Mr.  Bewick  gives  each  parti-** 
cular  feather,  or  at  least  all  the  important  classes  of  fea- 
thers, as  they  are  to  be  seen  on  the  body  of  the  bird.  In  the 
Gmelin  edition  of  Linnceus'  Systema  Naturae,  this  owl  is  said 
not  to  belong  to  Britain.  It  htfs  only  been  lately  arranged,  arid 
complete  the  series  of  British  owls.  This  and  the  foregoing 
iftpecies  «xemj>Kf^  in  tbemost-palpable  mittimst^  the  ia»gioi^ii^t?^ 
of  making  apeci&c  character  depend  ut^oii  m^*     ^^  ^<^^^> 
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however  unmeaning  or  cabalistical^  would  answer. better  for  a 
trivial  name  than  the  degrees  of  comparison.  It  would  be  an 
act  deserving  the  gratitude  of  the  scientific  to  expunge  sucli 
names  from  ornithological  nomenclature,  both  systematic  and 
vernacular. 

Turdus  Roseus — Lin.  Merle  couleur  de  Rose — ^Bufi— Rose* 
coloured  Starling  or  Ouzel. — ^This  is  the  male  of  a  beautiful  but 
veiy  rare  visitant.  Mr.  Bewick  rather  confounds  names  a 
little  when  he  calls  this  a  starling  or  ouzel,  though  it  be  in  some 
measure  intermediate.  Linnaeus  ranks  it  as  a  Turdus  ;  Pennant 
and  Montagu  call  it  an  ouzel ;  Latham  a  thrush.  With  such 
authorities,  the  expedience  of  altering  or  multiplying  names  is. 
not  very  apparent. 

Turdus  Solitarius  —  Lin.  (Gmel)  Merle  Solitaire  —  But 
Brown  Starling  or  SoUtary  Thrush. — ^We  have  another  mis- 
nomer here  in  starling.  Although  it  must  be  allowed  to  9fr 
proach  near  to  the  stare  in  some  particulars,  it  is  arranged  in  toe 
system  under  the  genus  turdus ;  and  Latham  calls  it  a  thrush. 
We  would  enter  our  protest  against  the  use  of  equivocal  or 
alternating  English  names.  To  indicate  by  a  name  that  a  bird 
is  either  a  thrush  or  a  starling,  however  closely  those  genera 
may  be  allied,  is  to  confound  identities. 

Turdus  Viscivorus  —  Lin.  Dralne  —  Buf.  Missel  Thrush^ 
Missel  Bird  or  Shrite. — Our  confidence  in  Mr.  Bewick's  ^ 
neral  accuracy  makes  us  suspect  that  the  specimen  from  which 
this  cut  was  taken,  must  have  been  in  a  state  of  imperfect 
plumage,  for  we  have  seen  male  birds  on  which  the  spots  on 
the  breast  were  much  larger  and  much  more  beautifully  cloud* 
edj  The  missel  thrush  is  one  of  our  earliest  garden  songsten^ 
and  we  regret  to  learn  that  it  begins  to  disappearfrom  sitiutions 
where  it  used  to  be  well  known. 

Oriolus  Galbula — Lin.  Loriot— -Buf.  Oolden  Thrush,  or 
Crolden  Oriole  of  Latham,  and  Golden  Thrush  of  Edwards.-* 
This  is  not  a  native,  and  probably  never  visits  us  but  when 
forced  by  stress  of  weather.  We  object  to  the  name  of  golden 
thrushy  for  the  reasons  already  given,  and  prefer  oriole  of 
Linnaeus,  Pennant,  and  Latham.  Buffon,  it  is  true,  places 
it  as  a  connecting  link  between  the  two,  and  Edwards  termi 
it  a  thrush;  but  their  authority,  in  general  respectaUe,  !»• 
here  equivocal  in  itself,. and  is>  besides,  borne  down  oy  superior 
we^ht, 

Frin^Ua  Cannabina  —  Lin.  Grande  Linotte  des  Vignea-* 
Buf.  Greater  Red-pole,  Greater  Red-headed  linnet,  or  Brown 
Linnet. — Anothf*r  instance  of  the  impropriety  alluded  to  of 
connecting  specific  distinction  with  relative  bulk-  Our  owb 
nomenclature,  not  that  of  Linnaeus,  is  chargeable  wiih  it  in  the 
present  case  ;  but  the  objection. applies  to  any  language. 

Linaria  Montano.    Linotte  de  montagne*— Buf^    Mtnmtaia 
Linnet  or  Twite. — Is  there  any  ^ood  reason  for  changing  here 
tbe  generic  term  FringjiUa  to  Linaria 'i    TVu^taSa  iia»dk!|  nsa:  tha 
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Syst.  Nat.  (Gmel)  a  fringilla  montium  which  answers  to  this 
bird.  We  observe  too  in  the  body  of  the  work,  the  same 
Latin  name  assigned  to  the  common  linnet,  and  to  the  lesser 
red-pole,  as  being  on  the  authority  of  linnseus. 

Alaiida  Campestris — Un.  Spipolette — Buf.  Field  or  Rock 
Lark, — ^We  have  some  demur  as  to  the  precise  place  to  be 
assigned  to  this  bird.  Established  usage  is  obstinate;  but^ 
perhaps,  a  better  arrangement, — of  at  least  vernacular  names, 
might  be  contrived  for  the  individuals  of  this  obscurely  marked 
fiunily.  The  distinction  intended  by  Linneeus,  and  signified  by 
Frisch,  in  the  term  A.  Novdlium,  we  believe,  is,  in  the  main, 
correct, — that  it  affects  fallow  or  waste  lands.  'This  would 
lead  to  the  expunging  of  rock  lark,  as  the  bird  cannot  be  one 
and  the  other.  lAtham  makes  it  meadow  lark ;  perhaps,  upon 
the  whole,  the  best  name  of  all.  There  is  another  lark  that 
affects  rocky  situations;  but  whether  these  peculiarities  may 
not  sometimes  arise  from  locality,  or  other  circumstances, 
might  admit  of  some  doubt.  In  £gypt,  it  appears,  the  com» 
mon  sky-larks  are  called  mountain  oirds;  and  very  likely 
they  may  in  that  country  affect  high  situations,  which  they 
certainly  do  not  with  us.  Climate  or  season  too  often  in- 
fluences habit.  Thus  in  winter  we  never  see  them  in  the  air, 
and  they  utter  only  a  faint  note  on  the  ground.  In  summer 
it  is  their  loflby  aerial  position,  and  the  long  continued  delightM 
warbling  that  point  them  out  to  observation. 

Alauaa  Minor — Lin.  Lesser  Field  Lark,  or  Tree  Lark. — 
A  similar  incongruity  of  terms  meets  us  here.  Between  tree 
lark,  and  Jitld  lark,  there  can  be  no  affinity  as  regards  habit. 
The  authorities  are  in  favour  of  its  being  called  j^e/e?  Isurk, 
or  lesser  field  lark, — that  is,  we  suppose,  reckoning  the  sky  or 
common  lark  (A.  Arvensis)  to  be  the  greater  field  lark.  'A 
difficulty  might  be  got  rid  of  by  styling  this  bird  the -4.  Arvensis, 
that  is,  field  lark;  and  the  sky  lark  might  be  called'  the 
A.  Vulgaris,  canoray  or  ortherea.  There  is  a  precedent  for  it 
in  Gmelin's  changing  linaria  to  linota  as  the  trivial  name  of 
the  common  linnet,  though  we  suggest  it  with  much  hesitation. 
It  would  also  free  die  subject  from  the  embarrassment  before 
urged,  of  making  size  a  specific  character.  Such  a  practice 
is  mtadmissible,  even  when  the  difference  of  size  is  striking, 
as  in  the  bittern,  and  little  bittern.    But  in  a  family' like  i^ 

f>re8ent^  the  members  of  which  vary  in  size  so  nicely  as  by  a 
ew  ^hts  of  an  inch,  and  are  but  faintly  discriminated  hy 
Slumage  and  other  characters,  the  practice  is  Calculated  to 
estroy  accuracy.    Another  proof,  were  any  wanting,  6f  tire 
,  confusion  thus  created  is  to  be  found  here*    I]ie  present  btjrd 
18  styled  the  A.  Minor:  yet  there  is  iu  the  body  of  the  woik 
a  description  of  the  J..  Trivialis  or  pipit,  which  is  termed  tbe 
smallest '.  of  tbe  lark  kind. 
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Musicapa  Grisola-^Lin.    Gobe  Mouche — Bdf.     Spotted  Fly 
.  Catcher. 

Sylvia  Locustella — Lath.  Fauvette  Tachetee— Buf* — ^Thw, 
we  presume,  is  the  bird  of  Latham's  new  genus,  sylvia,  which 
corresponds  to  the  motacilla  ncsvia  of  Gmelin*s  Linnseus^ — ^that 
is,  if  the  French  synonyme  be  correctly  understood.  It  is  an 
elegant  little  bird,  and  most  beautifully  represented. 

motacilla  Sylvia — Lin.  Lesser  White  Throat. — Here  must 
be  an  error.  The  M.  Sylvia  of  Linnaeus,  is  the  white  throaty 
figured  and  described  at  page  230  of  the  work.  Th6  sylvia 
sylviella  of  Latham  answers  to  the  white  throat. 

Parus  Cristatus — Lin.  Mesange  Huppe6-^Buf.  Crested 
Titmouse. — ^This  rare  and  handsome  bird,  Mr.  B.  informs  us, 
was,  with  several  others,  lent  to  his  work  by  the  Honourable 
J.  H.  Liddle,  of  Ravensworth  Castle,  in  the  county  of  Durham, 
who  possesses  a  valuable  collection  of  our  rarer  birds.  We  are 
much  gratified  to  see  a  taste  for  this  fascinating  study  pre- 
vailing amongst  others  of  our  ^oiing  nobility  and  gentry. 

Tetrao  Rmus — Lin.  Perdrix  Rouge — Buf.  Uuemsey" Par- 
tridge or  Red  Legged  Partridge. 

Hirundo  Prattncola — Lin.  Perdrix  de  mer — Buf.  Pratin- 
cole, Austrian  Pratincole. — Linnaeus  places  this  bird  among 
the  Passeres,  but  describes  it  as  intermediate  between  the  gralte 
and  the  swallows.  Gmelin  ranges  it  with  the  grallse^  under  the 
new  genus  glareola. 

Trtnga  Squatarola — Lin.  Vanneau  Gris — Buf.  Grey  Plover. 
—This,  though  a  Tringa,  (which,  according  to  Mr.  B.'d  ar- 
rangement, forms  one  of  the  genera  of  water  birds)  is  placed 
amongst  tiie  land  birds,  seemingly  because  the  plover  family 
had  been  by  him  included  in  that  great  division.  It  shodlci 
have  been  a  charadriusy  if  it  be  what  Mr.  B.  considers  it,  really 
a  plover,  and  not  a  sand-piper.  Is  there  not  some  violence 
done  here  to  the  principles  of  classification,  by  separating  the 
birds  of  the  tringa  genus  from  each  other?  Indeed  tibe  trans* 
formation  into  water  birds  of  such  birds  as  the  oyster  catcher, 
sanderUng,  curlew,  whimbrel,  woodcock,  snipe,  knot,  heron, 
stork,  crane,  sand-pipers,  &c.  has  long  been  a  stumbling  block 
in  our  way.  They  certainly  do  feed  by  the  sea  shore^  by  the 
margins  of  lakes  and  rivers,  and  in  bogs,  marshes,  and  tens ; 
but  be  it  always  remembered  that  they  do  so  with  their  feet  on 
terra  firma.  rfone  of  their  habitudes  are  aquatic  in  the  strict, 
and  we  conceive  the  legitimate,  sense  of  that  term  ;  they  can 
swim  with  some  facility,  for  a  short  time,  if  compelled,  but  it  is 
upon  the  principle  that  a  horse  or  an  ox  swimb :  it  is  never 
from  choice.  Place  them  on  the  water,  sufier  thetn  not  to  leave 
it,  or  to  touch  the  land,  they  could  neither  feed  nor  isubsist. 
The  echassiers  (wiaders),  as  Cuvier  properly  enough  tertns  them, 
may  he  deemed  a  sort  of  intermediate  hnk ;  but  if  they  beio^g 
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to  one  element  more  than  another^  their  structure,  form,  and 
habits,  would  seem  to  consign  them  to  the  land  rather  than  to 
the  water.  The  feet  of  the  great  plover,  which  bird  is  retained 
as  a  land  bird,  are  much  more  webbed  than  those  of  many 
tringae  and  scolopaces.  The  imperfect  web  may,  while  it  serves 
to  prevent  them  sinking  deep  in  soft  muddy  places,  be  also  a 
safeguard  in  the  event  of  an  accidental  plunge  mto  the  water. 

Water  Birds. 

GalUnula  Foljambei — Montagu.  Olivaceous  Grallinale.  Gal" 
linula  Minuta.  Little  Gallinule. — These  two  are  not  promi- 
nently discriminated.  According  to  Montagu,  the  length  of 
the  former  is  7^  inches  ;  that  of  the  latter,  7^  inches  ;  with  the 
rest  of  the  markings  very  much  alike,  or,  at  least,  not  more 
dissimilar  than  what  might  be  supposed  to  arise  from  age,  sex, 
or  variety.  The  rallus  porzana — Lin.  the  jB.  Aquaticus  minor — 
Briss.  seems,  in  some  particulars,  to  come  very  near  to  the 
G.  Foljambei,  though  we  are  far  from  proposing  to  strike  Mon- 
tagu's bird  out  of  the  list. 

Ardea  Minuta — Lin.  Blougios  de  Suisse— Buf.  Little 
Bittern. — It  may  be  that  we  are  accustomed  to  associate  ideas 
of  great  size  and  height  with  all  the  members  of  this  tall 
slender  race  ;  but  the  figure  here  conveys  the  notion  of  a  larger 
bird  than  the  description  warrants,  the  body  being  the  size  pf 
a  thrush  only.  For  this  defect,  however,  tnere  is  no  remedy 
but  description.  The  bird  here  figured  is  a  male  ;  the  one  in 
the  body  of  the  work  appears  to  have  been  a  female. 

Tringa  Pygmaa — Mont.  Omith.  Diet.  Pigmy  Sand-piper, 
or  Pigmy  Curlew. — ^This  is  the  Scolopax  Pygnuea  of  the  Syst» 
Nat.  (Gmel.)  British  Ornithology  owes  the  present  arrange- 
ment to  Montagu.  .  Whatever  be  the  reasons  for  taking  it  from 
the  .genus  scolopax,  and  ranking  it  as  a  tringa,  its  general 
aspect  proclaims  it  more  allied  to  the  scolopax  (or  rather  to  the 
new  genus  numenius)  or  curlew. 

Tringa  Islandica — Lin.  (Gm.)    Red  Sand-piper. 

Tringa  Hyperborea — Lin.  Phalarope  Cendr6 — Buf,  Red- 
necked Phalarope. — Brisson,  BufTon,  Pennant,  and  Latham, 
call  this  simply  the  red  phalarope.  Such  authorities  should 
invariably  give  currency  to  a  name,  unless  there  be  very  urgent 
reasons  indeed  to  the  contrary. 

Alca  Pica — Ldn.    Petit  Pingouin — Buf.    Black  Billed  Awk. 

Sterna  Fissipes — Lin,  Epouvantail — Buf.  Black  Tern.— 
Montagu  identifies  this  with  the  sterna  nigra. 

Sterna  Dugalli — Montagu.  Roseate  Tern. — Introduced. by  ^ 
Montagu  as  an  undescribed  species:  it  was  presented  to  him 
by  Dr.  Macdougall  of  Glasgow,  by  whom  it  was  shot  in  the 
West  Highlands  of  Scotland  in  1812,  It  has  been  met  with  ia 
the.  FerQ  Islands.  We  may  observe,  that  the  .progressive 
stages,  and  the  ^uctuations  (if  any)  of  i|^\\mi*djg^  oi  Sv^  ^kw^ 
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•femily  have  not  been  sa  particularly  noted  as  they  miglit  have 
been. 

Larus  lalandicas.  Iceland  Gull. — So  called  .on  th«  andiorify 
of  Mr.  L.  Edmondston,  by  whom  it  was  £rst  TOCogniBed  as^« 
British  bird  in  1814.  Mr.  B.'s  figure  is  evidently  •  that  >of  an 
immature  bird.  The  trivial  name  of  zeikmdicuM'  would,  nm- 
hapsyhave  been  as  appropriate  as  the  one  given.  It  diffen 
from  all  the  larger  species  known  in  this  country,  in  having  the 
primary  quills  white  to  the  very  points.  We  should  like  to  see 
a  more  detailed  description  of  its  specific  character  and  habits* 
A  very  ingenious  and  promising  yroung  naturalist  informed  as 
he  had  met  with  this  bird  lately^  in  Bantry  Bay,  Ireland.  Bf 
the  way^  the  more  unfrequented  parts  of  the  Irish  coast  Jie 
likely  to  present  a  very  miitful  and  hitherto  miexplained  field 
for  ornithological  pursuits.  And  here  we  cannot  avoid,  ex- 
pressing our  surprise  and  regret,  that,  consideEing  the  number  I 
of  inteSigentana  well-educated  men  (especially  in  the  medicsl  fi 
profession)  belondng  to  the  sister  island,  so  Uttle  should  have  p 
been  contributed  by  them  to  the  advancement  of  this  branchy  ^ 
natural  history. 

Larus  Ftuaa — Ltn.  Gotland  a  manteau  gris  brttn-«*Ba£ 
Herring  GuU.— -Though  not  the  most  numerous,  yet  the  mod 
generally  disseminated,  and  familiarly  known  of  the  whole 
genus.  This  gull  is  described  at  length  in.  the  work;  bnt  we 
notice  it  here'  for  the  purpose  of  remarking  that  the  portrait 
now  given  of  it,  will,  we  have  little  doubt,  be  allowed  by  eveij 
attentive  observer  to  be  admirable.  The  artist, has,  with  his 
usual  intuitive  and  felicitous  tact,  seized  on  the  leading  pe- 
culiarities in  the  character  and  manner  of  this  bird,— ^particu- 
larly its  eager  watchfulness,  readiness  to  take  flighty  and  give 
warning  to  all  in  its  neighbourhood  of  ap{>coaching  danoer. 
This  singular  fact,  in  the  mstorv  of  the  herring  ^1,  was  Smt 
distinctiy  pointed  out  by  Dr.  Edmondstony  in  lus  View  of  the  i 
Zetland  Islands.  The  instinct  is  quite  unconnected  with  tbp 
protection  of  its  nest  or  young  ones.  A  similar  instinct,  bat 
jnore  limited  in  its  object  and  operation,  belongs  to  the  L.  Ma- 
mus,  or  black  backed  gull.  It  is  a  littie  cunous  that  Spanp- 
man  takes  notice  of  a  species.. of  otisy  atlhe  Gape  of  •  Good 
Hope,  which  he  says,  **  conceals  itself  perfectiy^witL  great  ait,  |i 
till  one  comes  .pretty  near  to  it,  when,  on  a  sudden,- it Boan 
aloft,  and  almost  perpendicularly,  into  the  air,  with  a  sharp, 
hasty,  and  quivering  scream,  wh^ch  is  an  alarm  to  the  animab 
throughout  the  whole  neighbourhood,  discovering  the  approefdi 
of  a  sportsman  or  enem^  of  some  kind  or  other."  It  seems 
uncertain  whether  the  bird  which  now  sees  by  the  aamecf 
herring  gull  was  the  original  L,  Fascus  of  litaiimn!g,brown,bmg 
a  colour  nothing  applicable  to  the  back  of  thif  goIL 

*Mr.JB.ha8  lately  tent  to  the  Edbb^'Maeeani  an  addt  bM,  with  a.  ftttM" 
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Lough  jDiver.— *Miich  confasion  preyails  with  regard  to  the 
distinction  between  this  and  the  duck  called  castaneous ;  we  do 
not  pretend  to  unravel  it.  A  description  of  the  bird  is  given  in 
the  body  of  the  work.    The  same  may  be^said  of  the  next : 

A9ias  Canadensis — Lin.  Oie  k  Cravate — Buf.  Canada  goose. 
An  occasional  visitor.  It  forms  a  suitable  enough  companion^ 
ibough  it  greatly  exceeds  in  size  the  one  on  the  opposite  page. 

Anas  AUnfrons-^TLin.  Oie  Rieuse — Buf.  White  fronted 
goose. 

Anas  Nyraca — Lin.    (Ghoael.)    Castaneous  duck.     Mr.  B. 
calls  this  tne  castaneous  duck,  we  know  not  upon  what  autho^ 
lity.     It  seems  to  be  the  ferrueinous  duck  of  Pennant  and. 
Montagu,  the  tufted  duck,  var.  0.  of  Latham,  the  olive  tufted 
duck,  Brit.  Miscell.    This  it  is  to  multiply  names. 

Anas  Moschata — Lin.  Canard  musque — Buf.  Musk  duck. 
From  the  great  size  of  this  duck,  the  ease  of  rearing  it,  and  its 
loperiority  to  the  common  duck,  it  is  rather  surprising  that  it 
has  not  been  more  generally  cultivated.  It  is  pugnacious,  es- 
pecially the  male,  sparring  and  striking  somewhat  uter  the  man* 
ner  of  our  conmion  poultry.  Its  gait  is  freer  than  the  tame 
duck,  the  feet  being  placed  nearer  the  centre  of  the  body ;  its 
movements  more  alert,  manner  more  restless,  but  more  reserved. 
A  useful  hybrid  is  produced  between  it  and  the  tame  duck.  It 
would  form  a  valuable  acquisition  to  rural  and  household  eco- 
nomy ;  so  probably  might  the  eider  be  made  were  due  pains 
taken. 

The  bird  figured  as  the  young  of  the  Larus  Bissa — Lin.  or 
kittiwake,*  will  proclaim  its  lineage  at  once,  without  the  aid  of 
description.  To  those  who  with  us  have  seen  myriads  of  these 
beauteous  inoffensive  creatures  peopling  the  stupendous  cUflk 
that  raise  their  front  to  heaven  amid  the  north  sea  foam,  this 
living  breathing  likeness  will  bring  to  mind  many  a  pleasant 
scene  *^  traversed  so  oft  in  life's  morning  march.''  The  bird  fi- 
gured in  Montagu's  Appendix  as  the  L.  Minutus  or  Uttle  gull  of 
Gmelin  and  Pallas,  we  agree  with  Mr.  B.  in  considering  an  in- 
dividual of  this  very  species,  in  a  different,  perhaps  more  ad- 
vanced stage  of  plumage.  Indeed  it  is  more  than  doubtful 
whether  the  L.  MmiUusa?iS  ever  been  authenticated  as  a  British 
bird.  We  would  here  hazard  a  doubt  as  to  the  advantage  re- 
sulting from  that  propensity  which  inclines  some  to  seize  upon 

.  *  In  the  kst  volume  of  the  Transactions  of  the  Wernerian  Nati^ral  HiBtmy  So- 
tatty  18  an  interesting  account  of  Foula^  one  of  the  Zetland  Islands,  by  Capt.  Vetch,  of 
the  corps  of  Rcrfral  Engineers.  In  the  ornithological  part  of  it  are  some  particulars  re- 
■plieting  the  kittiwake.  He  supposes  it  a  *^  habit  of  tms  Inrd  to  prefer  covered  places 
i  breeding,"  from  their  congregating  in  a  natural  arch.  We  are  disposed  to  re^ud  it 
as  an  instance  of  what  we  have  abready  alluded  to,  namely  locality  modifying  habit.  The 
kittiwake  in  general  affects  mural,  open,  and  exposed  precipices  for  the  purpose  of  ni- 
dification.  Amongst  others,  we  would  instance  Nott  Heai  and  Barrafirih^  two  of  its 
most  fiiTourite  resorts  in  the  Zetland  Islands. 

New  Series,  vol.  iv.  '  x 
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And  make  a  deoizen^  nolem  voiems,  of  every  feathered  stringier. 
We  do  not  deem  oar  Fauna  so  poor  as  to  require  diis. 

•We  are  disappointed  to  find  the  boldest  and  most  dkeguA  af 
the  tribe,  the  arctic  gull,  L.  Parasiiicus,  still  wanting- in  Mr.  B/i 
work.  It  is  neither  so  rare  nor  shy  but  a  specimen  mi^t  hare 
been  procured.  Its  more  minute  history  is  rather  obacore.  Bone 
observations  by  Dr.  Edmonston  and  Mr.  L.  Edmonaton,  in  Ae 
later  numbers  of  the  Edin.  Phil.  Journal  promise  to  throw  light  on 
it.*  Enouehy  however,  has  appeared  to  prove  Montagu's  speea- 
lations  to  have  been  as  well  founded  as  they  were  acute,  namdj, 
■  that  the  L.  Crepidalus  and  the  young  of  the  arctic  gnll  are  iden- 
tical. Cuvier^in  his  Regne  Animal,  even  so  late  as  J  817,  adqpb 
from  Brisson  the  genus  Slercoraires,  (the  genus  Lestris  of  IDigeTi) 
in  which  he  includes  the  L.  Parasiticus  and  L.  Crepidatos  a 
distinct  species.  It  is  not  a  little  singular  to  find  so  distior 
guished  a  writer  not  ocly  retail  the  long  received,  but  now  oifr  * 
versally  exploded  belief,  in  the  unnatural  instinct  of  these  ImA, 
but  actually  introduce  a  genus  implying  the  existence  of  tins 
habit. 

From  the  size  of  the  pair  of  black  toed  gulls  in  the  Edin.  Mu- 
seum, we  have  sometimes  fancied  that  they  might  be  the  young 
of  the  Catarractei.  Has  the  young  of  the  catarractes  ever  bees 
precisely  observed  and  discriminated  ? 

The  lesser  black  back,  as  it  is  called,  Larus  Glaucus,  is  alio 
wanting  to  complete  this  numerous,  changeful^  and  hitheito 
imperfectly  discriminated  tribe  of  birds. 

Scohpax  Canescem — Lin.  (Gmel.)   Cinereous  eodwit,     Thk 
bird  terminates  the  supplement.    Mr.  B.  closes  his  description 
of  it  with  some  remarks  on  the  confusion  which  prevails  regard- 
ing the  scolopax  and  tringa  genera.  The  fluctuation  of  plumaej^ 
reserved  habits,  and  near  affinities  of  these  numerous  and  ul- 
•defined  tribes  wiU  long  oppose  obstacles  to  the  settlement  of 
their  respective  cleums.     rior  will  the  absence  of  all  precisioa 
in  the  language  of  colour,  be  one  of  the  least  obstacles  to  sock 
aettlement.    Writers  on  natural  history  have,  indeed,  d^iirii 
themselves  a  powerful  auxiliary  in  so  long  hesitating  to  adofi 
Werner's  Nomenclature  of  Colours,  or  some  other  constructed 
on  a  similar  basis.    We  must  give  full  credit  to  Mr.  B.  for  tb 
disinterestedness  of  his  wishes  on  this  point  (excepting  so  ftr  ii 
he  has  to  depend  on  the  information  of  others),  for  no  one  standi 
less  in  need  of  colour  to  render  his  figures  recognizable. 

Mr.  B.  continues,  we  think  judiciously,  and  at  all  events,  con- 
sistently with  the  scheme  of  his  work,  to  reject  all  synonynm 
but  the  most  common  and  popular  of  the  French  from  mmoo* 
Ornithology  has,  perhaps,  irom  the  very  nature  of  the  subject 

•  Capt.  Vetch  statM  teTeal  curious  hctB  which  maoiftit  s  nice  and  ucemnM 
ration  of  the  habitg  and  economy  of  the  aietic  gill. 
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suffered  more  than  any  other  branch  of  zoology,  from  liie  la^ 

boured  aggregation  of  synonynies,  and  the  creation  of  new  t^rms. 

To  Linnceas  this  privilege  might  be  allowed,  Were  it  only  to 

show  the  chaos  out  of  wfiich  he  brought  order ;  but  where  is  the 

necessity  of  varying  or  repeating  names  for  the  fiftieth  time  ?  Not 

the  least  amusing  part  oi  the  matter  is  that  thoug^h  authots  pre- 

fletermine  to  refuse  to  such  synonyma  all  authority  in  their  wri^ 

tin^y  a  lurking  penchant  for  display  leads  to  their  insertion,  and 

to  Its  unayoidabie  concomitants, — additional  bulk  and  expense* 

When  once  the  identity  of  a  bird  has  been  ascertained,  and  its 

l^lace  in  the  prevailing  nomenclature  universally  acknowledged^ 

and  therefore  fixed,  all  names  but  the  Linnsean,  or  systematic, 

and    the  best    established  vernacular  name,  may  be  advan<» 

tageotisly  dispensed  with;  unless, perhaps,  in  the  form  of  notes^ 

to  serve  as  the  hasis  of  future  catalogues.    We  could  say  much 

cAn  this  subject,  and  on  the  principles  and  details  of  classification; 

bat  our  limits  do  not  admit  of  more  than  one  or  two  remarks. 

To  us  it  appears  as  though  the  aspect  which  natural  history  in 
general,  and  ornithology  in  particular,  presents,  however  bnght 
in  some  respects,  were  by  no  means  encouraging,  so  far  as  classi- 
fication is  concerned.  So  many  new  arrangements  and  modi- 
fications (mere  transpositions  would  have  been  immaterial)  have 
been  propounded  and  are  daily  pouring  forth,  that  we  look  in 
Tain  tor  that  universality  of  language  which  it  was  the  primary 
object  of  Linnseus  to  establish,  which  was  spoken  by  his  illus-* 
trious  pupils  and  their  immediate  successors,  and  enabled  them 
to  do  the  mighty  things  they  have  done  towards  the  elucidation 
of  nature.  In  Germany  and  the  north  of  Europe,  a  close  adhe-* 
rence  to  the  linnsean  system  ;^^amongst  ourselves,  the  inter-* 
mingling  with  that  system  alterations  from  every  quarter ; — in 
France  the  rejection  of  this  and  all  other  systems,  and  the 
creation  of  a  new  one,  or  rather  a  variety  of  systems  different  in 
their  principles,  and  endlessly  varied  in  theii' details, — ^promise 
such  a  store  of  glorious  confusion  for  the  naturalists  of  Europe^ 
as  will  of  itself  long  afford  them  matter  of  employment. 

We  may  be  wrong,  but  much  of  this  "  most  admired  dis- 
order/' we  imagine,  can  be  traced  to  a  too  early  meddling  with 
the  Linnsean  system,  chiefly  by  two  writers,  whose  popularity 
and  influence  were  for  a  long  time  very  considerable  ;  but  who,, 
whatever  their  other  merits  might  be,  were  not  the  best  qualified 
either  for  rectifying  old  systems,  or  framing  new.  We  mean 
Bufibn  and  Pennant.  The  one  affected  to  despise  all  system — 
die  other  entertained  the  utmost  reverence  for  the  Liilneen  sys^ 
tism.  Nevertheless  each  must  be  indulged  with  a  system  of  hia 
own. 

We  would  touch  this  subject  with  all  the  delicacy  and  defe- 
rence which  are  dae  to  the  eminent  authors  who  have  so  greatly 
iOnstrated  it.    We  are  not  decrying  innovation  v—tSctoR  wAtsa- 
Cumdtancef  snitiDg,  change  is  not  only  de«vt^^,  \svA.  \tL&^ 
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pensable.  But  we  respectfully  submit  the  foIlowiog.<}u^t|pn  ii>. 
the  copsidefatiou  of  the  learned ;  and  thpij^l^.iit  the  ri8lk..o{  ifix 
notions^ being  thought  rather  antiquated,  we  would  desire  to, bf^- 
understood  as  putting  the  case  gravely  and  even  strongly  thupV 
^'  Would  Uie  branch  of  natural  history  of  which  we  are  nQW  tresl- 
ingy  have  been  injured  or  impro ved^  supposing  that  natoralists  h 
ffone  on  conforming  to  the  Linnsean  arrangementy  even  witiji 
its  errors  and  imperfections  (and  they  are  doubtless  manifol 
until  such  time  as  more  matured  and  definite  information,  a 
general  wish  felt,  and  inconvenience  expressed  by  the  scientific 
world|  should,  while  it  demanded,  have  sanctioned  the  intro- 
duction of  a  new  or  an  improved  system  worthy  of  universal 
adoption  ?**         ' 

But  we  must  desist,  and  bring  to  a  conclusion  an  article  which 
has  expanded  itself  under  our  hands  much  beyond  what  was  at 
first  contetjfiplated.  The  general  tone  of  our  remarks  will  have 
sufficiently  evinced  the  high  opinion  we  entertain  of  Mr.  B.'a 
unpretencung  but  meritorious  labours.  He  has  now  all  bat 
perfected  a  work  that  must  endure  while  a  delightful  branch  of 
Knowledge  continues  to  be  cultivated ;  nor  do  we  despair  of  yet 
having  to  congratulate  him  on  giving  to  it  the  finisbmg  stroke 
of  his  graver. 

Before  taking  leave,  we  would  direct  his  attention  to  on^e  woiL 
that  would  prove  acceptable  to  every  British  naturalist,  am^teor^ 
and  sportsman.  It  is  still  a  desideratum,  viz :  'f  A  Manual  bi 
British  Ornithology/'  with  Mr.  Bewick's  cuts,  and  the  l^idiog 
generic  and  specific  characters  attached,  in  the  manner  oif  Smel- 
fie's  Elements,  or  Turton's  Manual.  The  materials  for^i^Kca  or 
finy  similar  work  are  in  his  hands,  to  be  moulded  into  aqy  fona 
he  may  think  fit — [H.] 
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June  21. — A  paper  was  read  on  the  Rocks  that  occur  indii 
Neighbourhood  of  Bovey  t'racey,  in  I>evoiishire.  Ry  T.^t^ 
Croker,  Esq.  "  .       ,  !..  \    ,..! 

..  The  rocks  which  have  been  observed,  wiil^^n  Uiis  tjfapt'fil^ 
:granite>  containing  veins  of  tin  and  copper  ore^,  k  ^i^ailuii^ 
vein  of  micaceous  iron  ore,  and  its  fissures  tounaaline  and  iM' 
,tiie^  Sienite  containing  ores  of  lead  aoid  9opp§r,  red's^dsjbiie, 
limjBStoije.of^everal  varieties,  and  Bovey  cp^^^  ^^  .  ^t  .. 

:  f.  Th§  a^t^or.  details  t^e.topQgragy 
cf  these  various  rocks  *,  V>\xl  uie;  ^«»^v^\m^^  ^V&ft  ^oy^^  by  whiA 
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die  paper  is  accompanied^  is  necessary  to  render  the  descriptionar 
ftiHy  tn^Kgibte. 

*'&,  fetfiir  from  Sir  Henry  Banbury,  Bart,  to  Dr.  Somerriile; 
ISQS:  WdSs't^eiadi  g^  an  account  of  the  strata  pierced  through  ' 
mbbnngto  the  depth  of  270  feet  below  the  surface,  at  Mildeit<i* 
Ifidl^'  &  ^tiffolkJ  'fhid  borin?  was  made  in  the  hope  of  raising 
iitiftet  io  a  higher  level  than  that  of  the  surface ;  but  though  the 
ilkter  filled  the  shaft,  it  did  not  rise  above  it. 

^^The  'substances  passed  through  in  this  trial  were  the  fol- 
l6wingV 

Feet.  ■■ 

1.  Common  white  chalk,  without  flints.  35 

2.  Yellowish  gritty  chalk 6 

3.  Grey  and  hard  chalk 136 

4.  Blue  clay 54 

5.  Ditto  darker  and  harder 10 

6.  Ditto  mixed  with  green  sand 10 

7.  Green  sand  with  various  fossils 11 

8.  Blue  clay  with  fossil  shells 9 

270 

Among  the  fragments  of  fossils  brought  up  by  the  boring 
inachine  were  pieces  of  pentacrinite  stalks,  and  fragments  hav- 
ing the  appearance  of  pyrites  from  the  green  sand. 
'  A  notice  respecting  the  quartz  rock  of  Bromsgrove  lickie,  by 
Mr.  James  Yates,  MGS.  was  read. 

The  quartz  rock  here  referred  to  has  been  described  by  the 
Hev.  Mr.  Buckland,  in  the  fifth  volume  of  the  Geological  Traiw 
tactions.  The  present  notice  details  the  characters  and  local 
positions  of  a  series  of  specimens  presented  by  the  author  to  the 
Society. 

The  quartz  rock  passes  on  one  hand  into  coarse  friable  lime- 
stone, in  which  the  crystalline  structure  entirely  disappears ;  and 
on  the  other,  into  a  rock  composed  of  minute  quartz  crystals. 

The  specimens  illustrate  this  transition,  and  it  is  remarkable^ 
that  the  crystalline  varieties  contain  impressions  of  shells.  In 
sinking  a  snafl  to  the  depth  of  40  or  50  yards  on  the  eastern  side 
of  the  Lower  Lickie  range,  some  of  the  usual  beds  of  the  coral 
formation  were  passed  through ;  and  at  a  considerable  depth  a 
limestone  was  found  containmg  shells,  which  appear  to  belong 
to  the  genus  anomia,  beneath  which  was  the  quartz  rock  also 
containing  impressions  of  shells  of  the  same  kind.  These  facts 
the  author  considers  as  sufficient  to  determine  the  class  to  whick 
tbb  fbck  belon^^  and  to  place  it  decidedly  among  the  transitioa 
series  of  formations. 

The  quartz  rock  of  the  Lickie  is  similar  to  that  which  occurs 
at  thcf  southern  extremity  of  the  Malvern  Hills,  and  to  the  quarts 
giit  of  die  Wrekin  described  by  Mr.  Aikiu  m  \\ie  %t«X  N^^osa^^ 
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C)f .the  G^k>gipal  Xrwsaetionft,  and  the  ai^tbor  thU^  it^prpl^ 
ble  that  it  may  rest  on  greenstone  analogous  to  thatiof  IhOMtiVO 
situations. .  The  sheU^Umestpnealaoof  Bixmugrove'IaGkieheing 
identical  with  that  which  occupies  a  still  higher  poitioQ  in  hott 
those  ridges. 

Between  Cradly  and  Stourbridge  in  the  north-eaat  ftn|^e  tif 
Worcestershire^  fragments  of  the  quarts  rock  rounded  by>  attri- 
tion are  found  in  a  gravel  pit  imbedded  in  what  seems  to  bet 
decomposing  trap,  probably  identical  with  the  slatv  nfticaceoiu 
greenstone  of  the  Wrekin.  Portions  of  the  trap  fall  off  fromtbe 
sides  of  the  pit  in  flakes ;  but  it  is  remarkable  that  the  planes  df 
separation,  pass  without  interruption  through  the  peobles  of 
quartz  rock  and  the  trap  ;  so  that  the  sides  consist  of  smood 
Tertical  surfaces^  like  those  which  are  said  to  occur  in.theclift 
of  the  pudding  stone  at  Callender. 


'■    i . 


Article  XVIL 

SCIENTIFIC   INTELLIGKNCE,   AND    NOTICES    OF    SUBJECTS     l" 

CONNECTED    WITH    SCIENCE.  ' 

I.  Analysts  of  an  Iron-oreJIrom  Brazil* 

Baroa  d'EschwegCs  director«general  of  the  mines  of  Brazil^, hat  sf^ 
to  M.  Vauquelin  for  analysis  a  specimen  of  an  iron*ore,  .which  is  ftupjl 
in  detached  pieces  with  micaceous  iron-ore  and  topazes,  in  de- 
cmnposed  chlorite-islate,  at  Capao,  near  yilla  Rica. .  Il^e  -odour  of 
this  mineral  is  black ;  its  fracture  has  a  very  strong  lustrey  resplaideiit 
as . a  mirror.  When  bruised,  it  is  reduced  into  little  micaceous  lanuns ; 
its  powder  is  brown,  and  it  is  slightly  attracted  by  the  magneb  1^ 
ip:.  5*260.  In  muriatic  acid  it  dissolves  entirely,  but  is  insoluble  m 
nitric  add;  exposed  tp  a  red  heat,  it  augments  a  little  in  weighu 

Dissolved  in  muriatic  acid,  it  precipitates  gold  from  it«i  «pli4ioQ  ia 
the  metallic  state,  proving  that  it  contains  protoxide  of  iron;  but  as  a 
large  quantity  of  the  ore  is  requisite  to  precipitate  a  small  quantity  of 
gem.  It  cannot  contain  much  of  that  compound.  M.  Vauquelin  con- 
cludes, from  an  experiment  in  which  200  parts,  calcined  in  a  platiniVR 
cnxcibie,  augmented  in  weight  3  per  centf,  that  this  iron- ore  consist!  nf 

Peroxide  of  iron. ...... .^ 72.   , 

Protoxide  of  iron  .*• S8 

100 

besides  a  small  quantity  of  phosphoric  add  and  of  maiq;anese.F    ft  is 
probable,  he  observes,  that  all  the  iron-ores  slightly  attractable  by  the 

magnet^  are  similarly  constituted. — (  Ann.  de  Chim.  te.  zx.  p,  85«) 

■  1- 

1I».  Geology  qfitke  Sierra  NevfidM  qfGnetmda, 

llui  chain  of  roountmns,  nuare  elevated  than  the  Pyfm^s,  ai4^ 
cn/^waeif^sk  some  pointSi  with  eternal  snows^  has,  bseii  gteigp<pstf<^^ 
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cxiuniiied'by  Don  Jotef  Rodrigfuai,  ^Kractop  of  tSk^  ObMrvaMry-of 
Madrid,  and  one  of  the  most  eminent  ^yseipie^ of  tbeschooi of  Frdymrgk* 
Aiceording  to  tlie  ipeometric  levelling  of  Dan  CJlemeDfee.  RoJM^  .ite 
Bicacho  de  Veleta  it  elevated  S>447  metres,  or-ll,a09  foel  above  the 
sea.:  and  the  akitude  of  the  Cerro  de  Mulhacen  is  3^31  metres,  or 
11^5  feet. 

The  formations  which  constitute  the  entire  mass  of  these  mountaioa 
tte  primitive,  and  have  great,  uniformity.  They  are  mica-slates^  whiclr 
pass  into  gneiss  and  clay-state  (phyliade,  thonschiefer) ;  and  which- 
contain  subordinate  beds  of  eupholite  (serpentine,  diallage  rock),  of 
quartz,  and  probably  also  of  greenstone  (diabase).  There  is  neither 
granite  nor  true  gneiss ;  nor  are  the  fragments  of  those  rocks  foond 
eeven  in  the  neighbouring  alluvial  tracts.  The  existence  of  greenstone* 
hi  subordinate  beds  is  rendered  extremely  probaA>le  b^  the  blockt  of 
that  substance  which  are  dispersed  around  the  principal  chain.  In 
this  greenstone  crystallized  garnets  are  disseminated,  as  in  that  of  the 
mica-slates  collected  by  Humboldt  in  the  chain  of  the  littoral  of  Ca- 
racas. On  the  southern  declivity  of  the  Sierra  Nevada,  clay-slate  re- 
poses on  the  mica-state,  and  supports,  in  its  turn,  black  transitioa 
limestones  rich  in  sulptiuret  of  lead. 

^  It  might  appear  from  the  abundance  of  the  beds  of  greenstone,  that 
the  whole  mass  of  these  mountains  belongs  to  the  transition  formation:; 
but  it  must  not  be  forgotten  that  the  stanniferous  granites  of  the 
Flehtelgebirge  in  Franconia  also  present  beds  and  veins  of  greenstone^ 
and  that  M .  de  Buch  has  discovered  primitive  eupholites  in  the  North 
of  Europe.*  The  strata  of  rocks  which  compose  the  Sierra  Nevada 
are  inclined  in  the  form  of  tiles ;  that  is  to  say,  their  direction  is  nearhr 
paiaHel  to  that  of  the  central  chain,  and  they  dip  towards  the  nortor 
oa  the  northern  declii^ty,  and  towards  the  south  on  the  southern.  In 
the  AIps^  the  strata  are  most  frequently  inclined  towards  the  centre 
of  the  chain;  oa  tlie  coast  of  Italy  they  dip  to  the  north.  It  will  be 
mteresting  to  the  geognost  to  be  well  ac^uamted  with  the  relation  of  the 
volcanic  rocks  of  Cap  de  Gates  to  the  intermediary  and  primitive  for- 
nations  of  the  Sierra  Nevada.  The  tract  which  surrounds  this  chain 
iaeo  elevated,  that  the  upper  platform-  of  the  tower  of  the  Cathedral  of  ^ 
Grenada  is  itself  784*  metres,  or  2,572  feet,  above  the  marine  leveL-—- 
(Ann.  de  Chim.  &c.  xx.  p.  99.) 

III.  On  the  Preparation  of  Formic  Acid  from  Tartaric  Acid. 

Professor  Dobereinef  has  found  that  when  bitartrate  of  potash,  or 
pure  tartaric  acid,  is  slightly  heated  with  black  oxide  of  manganese  and 
water,  a  great  quantity  of  carbonic  acid  escapes,  and  a  sour  colourless 
liquid  distils,  which  is. formic  acid. 

1.  It  is,  evenat  the  common  temperatuise  of  the  atmosphere,  decom* 
posed  by  concentrated  sulphuric  acid  into  oxide  of  carbon  and  wal»r. 

2.  By  nitrate*  of  silver  and  pernitrate  of  mercury,  when  slight^ 
heated,  it  is  completely  coaverted  into  carbonic  add^^  while  the  oxides-' 
are  reduced  to  a  metaUicslate. 

•  It  maj  be  added,  thit  diallage-rock  and  terpentine  occur  anocUrted  with  gneiaiy 
loks^ilBte,  aiul  other  pdmitiye  lodu,  in  A^  ab» 

fouad  ill  delated  beds  and  masies  In  the  granite  of  Aberdeenshire.  Thex^  Aoet.  net,. 
iimdy^dgMat  to  be  any  reteon  for  kiipporing  that  the  rocks  of  iKe  Sierra  abi»Ye  nddced' 
Wong  10  m  monitioii  dasB.— £l>. 
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3.  Jifonas  widi  baryteit  oxide  of  lead»  nnd^OTtiitriat^'COjppmfMiti 
which  have  all  the  properties  of  formates.  '  -  ^ 

What  remains  after  the  distiUatioo  in  the  retort,  m^  lAm-Uattianc 
acid  has  been^os^  tartrate  and  formate  of  nnngBneM*  If  adbhmie 
add  be  added^  together  with  the  black  oxide  of  mangaBesB,  all  the  ter 
taric  acid  is  decomposed  into  carbonic  acid,  water,  and  formio  adlf 
and  a  greater  quantity  of  the  latter  is  obtained  than  in  Am  fisisner  ex* 
periment.  The  best  proportions  for  obtaining  this  jntd  are  78  peHs  .of 
crystallized  tartaric  acid,  105  of  black  oxide  of  mangaiieae»  115;  of 
sulphuric  acid,  mixed  with  2  or  S  parts  of  water.  :    ; .  ■  i- 

Frofessor  Dobereiner  believes,  that  when  nitric  acid  acts  upon 
sugar,  alcohol  and  formic  acid  are  formed,  and  he  finds-  that  the  eaanat 
method  of  ascertaining  its  nature  is  to  try  the  effisct  which  aulphuriQ 
add,  and  nitrate  of  stiver,  or  pemitrate  ,of  mercury,  have  on  the  add^ 
either  combined  with  water  or  with  bases. 

IV.  Bezoars  voided  by  a  Woman, 

The  calculi  called  bezoars  are  found  in  the  stomach  and  intestines 
of  certain  herbivorous  animals,  but  had  not  been  met  with  in  thoiie 
either  of  carnivorous  animals  or  of  man,  untU  Dr.  Champion,  an  emi- 
nent physician  of  Bar-le-duc,  sent  some  for  analysis  to  M.  Henri 
Braconnot,  which  had  frequently  been  voided,  in  a  diurnal  vomiting 
^f  blood,  by  an  unmarried  woman,  whose  menstruation  was  inregubr, 
and  whose  urine  had  become  much  diminished  in  quantity  before  the 
evacuation  of  these  concretions  commenced. 

These  besoars  have  the  form  of  crisp  almonds  {pralines)  and  are  as 
large  as  small  hazel  nuts;  their  surface  is  tubercular  and  eolonnd 
brownish  red  by  the  blood.  Internally  they  are  of  a  yellowish  whiter 
inclining  to  fallow,  and  appear  to  consist  of  briUiantcryatallinegndns'; 
they  do  not  present  any  concentric  layers.  They  are  umially  of  a  dose 
texture,  but  are  sometimes  cellular,  likejthe  marrow  of  bones ;  and  may 
be  cut  with  a  knife  like  wood,  of  which  they  have  also  the  aspect. 
At  one  of  thdr  extremities  there  is  an  infundibuliform  depression-,  often 
filled  with  dried  blood,  which,  communicates  with  a  tube  extendmg 
throughout  their  length;  this  tube  bdng  sometimes  partially  or  evtd 
wholly  filled  up.  Two  of  them  had  cavities  in  the  interior,  like  fitib 
geodes,  but  none  offered  a  distinct  nucleus ;  their  specific  gravity  wsi 
Bbove  that  of  water. 

These  bezoars  being  boiled  in  water  and  the  liquor  evaporated,  s 
sliffht  residue,  was  obtdned,  containing  a  free  add,  the  nmriales  of 
aoda  and  potash,  and  a  small  quantity  of  animal  matter.  .  They^wtm 
then  treated  with  a  solution  of  potash,  which  had  little  actioatt^ 
them ;  a  brown  fluid  resulted,  however,  in  which  muriatic  add  oooa* 
doned  a  slight  precipitate,  that  did  not  contdn  any  uric  add.  -  Bvcrr 
^thing  having  thus  been  obtained  from  them  that  these  aolvents  ooda 
extract,  they  were  triturated  wiUi  concentrated  sulphuric  ac^d^  with 
<which  they  produced  a  thick  mucilage,  that  by  solutioa  in  wat^.and 
duillition  for  some  hours,  was  converted  into  sugar. 


They  were  not  acted  upon  by  muriatic  acia  ;.  by  treatmeai 
nitric  acid  2  grammes  of  them  yielded  0*4I>  grammei  of  oxalic  acid^  a 
small  quantity  of  yellow  bitter  matter  (amrr),  and  an  ipsobdil^ .  wUli 
substance i resembling:  baked  starch;  this  is  rejudily,  sduble  iailtai- 
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moBia,  from  wfaidh  it  is  predpitttted  by  acids  in  the  Ibm  of  a  ookHur- 
less  jelly. 

-.These  beaoam  are  iuflammabley  but  do  not  emit  while  burning  the 
fetid  snell  whtdi  characterizeB  animal  matter  in  combustion.  Four 
gwanmes  distilled  in  a  glass  retort^  Tiddad  0*5  of  a  brown  empyreu** 
SHitk:  ocly  and  1-7  of  a  yellowish  fluid,  which  strongly  reddened  tumscd 
psfier^  and  aiao  contained  ammonia.  There  remained  in  the  retort 
14  of  charcoal,  which  left  after  combustion  0*14  of  grey  ash,  affiwdiiMr 
to  water  the  muriates  of  soda  and  potash,  with  traces  of  a  sulphate  and 
carbonate ;  and  to  muriatic  acid  some  phosphate  of  lime ;  002  grammes 
of  salex  remaining  undissolved. 

**  It  results  from  the  preceding  fticts,"  says  M.  Braconnot,  **  that 
the  bezoars  yomited  by  the  woman  of  Bar^le-duc  hare  absolutely  all 
the  properties  of  wood;  they  bear  a  great  resemblance  to  those  whidt 
were  found  among  the  presents  sent  to  France  by  the  king  of  Persia, 
and  which  have  been  examined  by  M.  Berthollet.  But  it  is  to  be  re- 
marked that  these  oriental  bezoars  were  easily  soluble  in  potash, 
whilst  ours  are  dissolved  only  in  very  small  quantity  by  it.  This  would 
appear  to  render  their  resemblance  to  wood  still  more  perfect.".  (Ann* 
do  Chim.  &c«  xx.  p.  194.) 

y.  Fall  (^a  Meieoriie  at  Angers, 

The  following  particulars  respecting  this  event  are  derived  Arom  a 
letter  of  M-.  Desvaux,  keeper  of  the  Museum  of  Natural  History  aft 
Angers. 

At  a  quarter  after  eight  in  tlie  evening  of  the  Srd  of  June,  in  the 
present  year,  the  sky  berag  cloudless  and  the  air  calm,  there  was  seen 
at  inany  places,  such  as  Loudun  and  Angers,  towns  sixteen  leagues 
distant  from  each  other,  a  vivid  meteor  to  the  south<*east  of  the  latter 
place,  which  remained  visible  for  many  seconds.  To  this  succeeded  a 
very  loud  detonation,  followed  by  a  rapid  succession  of  reports  of  less 
intensity,  resembling  a  running  fire  of  musketry,  and  continuing  for 
five  or  six  seconds.  This  fire-ball,  much  nearer  to  Angers  than  to 
Saomur^  appears  to  have  had  its  centre  of  action  over  St.  Jean-dea* 
lHauvrets,  a  league  and  a  half  firom  Angers,  on  the  left  bank  of  die 
Loire.  Luminous  traces  apj^eared  in  the  atmosphere  after  the  deto^ 
nations,  and  a  shower  of  stones  descended,  of  whicli  one,  weighing  90 
ounces,  fell  into  a  garden  at  Angers;  the  ground  being  hard,  it  inade 
only  a  very  slieht  hole,  and  being  taken  up  at  the  moment  of  its  fall 
had  no  particular  heat;  the  temperature  of  the  aUnosphere  was  be* 
tweeen  81<' and  82°  Fahr. 

'This meteorite,  which  appears  to  have  been  the  only  one  of  the 
shower  that  had  been  taken  up,  is  described  as  beibg  an  irregular  an- 
gular fragment^  evidently  a  portion  of  a  larger  mass,  invested  with  a 
brown  black  crust,  on  part  of  which  is  a  bubble;  and  priesenting^  in« 
teriorly,  the  same  aspect  and  structure  as  the  stones  which  fell  at 
FAigle  in  1802. 

An  interesting  aocount  of  the  meteor  itself  is  given  in  a  letter  ad* 
dressed  to  M.  Arago  by  M.  Boisgiraud,  sen.  Pirofessdr  of  the  Phy- 
sic^ Sciences  at  the  Royal  College  of  Pditieni ;  of  this,  the  following 
is  an  abstract  r    •     ■ 

^•There  was  seeiwit  Poitierst  at  ei^t  o*doek,  in  the  "evening  of-thft 
Srd  of  June,  a  besLUtlMJailing  star  m  the  NNE,  conaec^^satiil  TdStt^Qod^ 
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ini^eiic  mdrUB^n ;  it  resembled'  in  its  brilKanqr  ieoA  in  Iberinifctulre  of 
its  light,  the  fire-work  called  a  Roman  candle.  It  left  after  it  a 
IttmincNis  ^rectilinear  train,  which,  attenuating  tbwardlr  the'  top,  in* 
creased  in  diameter  as  far  as  a  point  a  little  above  its  lower  extremity. 
nis  pottit,  more  luminous  and  of  greater  drameter  than  the  rest,  abo 
vemuned  for  a  much  longer  time ;  it  subtended  an  angle  suffidentlj 
aenrible.  The  inferior  extremity  of  this  itmn  was  It  tm  constellalioii 
Auriga,  passing  between  the  stars  Capella  and  A;  by  degrees  it  al- 
tered in  form,  and  presented,  nearly^  the  aspect  of  the  projection  of  a 
bdix  traced  upon  a  cylinder.  The  extent  of  this  helix  diminished  in 
proportion  as  its  diameter  augmented,  and  its  brilliancy  sensibly  de- 
creased at  the  same  time.  After  some  minutes  its  conbhuitv  ceased, 
89d  it  became  divided  into  two  branches,  the  superior  of  which  con* 
tiuned  the  greater  portion  of  the  curve,  and  both  extremities  of 'eadi 
branch  were  directed  towards  the  west.  l*he  upper  branch  continued 
slowly  to  diminish  in  brilliancy,  and  without  change  of  place  or  further 
alteration  of  form  it  ceased  to  be  visible  in  ten  or  twelte  minutes  after 
its  first  appearance.  The  inferior  branch  still  presented  an  irreeular 
cnrre,  ana  after  the  lapse  of  some  minutes,  nothing  of  it  remained  ex- 
cept the  brightest  point,  or  nucleus,  the  lustre  of  which  becanoe  slowly 
extinguished.  The  position  of  this  nucleus  with  respect  to  the  two 
stars  above  mentioned,  as  far  as  could  be  judged  without  an  instrument, 
i^peared  to  be  invariable ;  notwithstandmg  that  the  phenomebon  con- 
tinued for  a  muurter  of  an  hour,  and  that  the  diurnal  motion  of  the  stats 
had  been  sufficiently  sensible.    (Ann.  de  Chim.  &c.  xx.  p.  89.) 

VI.  Ciue  of  a  Man  raxillomng  Clasp  Kimeu 

Dr.  Marcet  has  given  a  curious  and  detailed  account  of  this 
in  tlie  12th  vol.  of  the  Medico-Chnrurgical  Transactians,  from 
we  extract  the  following  particulars  t— 

In  the  month  of  June,  1799^  John  Cummings,  an  American  sailor, 
about  twenty-three  years  of  age,  being  with  his  ship  on  the  coast  of 
France,  and  having  gone  on  slwre  with  some  of  his  diip*mate8,  aboot 
two  miles  from  the  town  of  Havre  de  Grace,  he  and  his  party  directed 
thdr  course  towards  a  tent,  which  they  saw  in  a  field,  with  a  crowd  of 
people  round  it.  Being  told  that  a  play  was  acting  there,  they  en* 
ter€9d,  and  found  in  tlie  tent  a  mountebank,  who  was  entertaining  tba 
audience  by  pretending  to  swallow  clasp-knives.  Having  retoraM  on 
boards  and  one  of  the  party  having  related  to  the  ship's  company  Ae 
story  of  the  knives,  Cummings,  after  drinking  fteely,  t>oastcd  that  he 
could  swallow  knives  as  well  as  the  Frenchman.  He  was  taken  on'  his 
word  and  challenged  to  do  it^  Thus  pressed,  and  though  (as  he  caih 
didljp acknowledged  in  his  narrative)  *^  not  particnlariy  aiixioos  Uptake 
the  iob  in  hand,  he  did  not  like  ta  go  agamst  his  word,  and  having  a 
gooa  supply  of  grojg  inwardly,"  he  took  his  own  pocket-kiiifey  awoa 
trying  to  swallow  it  ^*  it  slipped  down  his  throat  with  great  egae^siBd 
by  the  assistance  of  some  drink  and  the  weight  of  th^  laaiie,^  it  i 
€onve]red  into  his  stomach.  The  spectators,  however,  were  not  sal 
fied' witln  one  experiment,  and  asked  the  operator  *^  wheAer  he*  eooU 
swaliow  more  ?"  his  answer  was,  *'  all  the  Jchives  on  board  ^  liipiT 
upon  which,  three  knives  were  immediately  produced,  wWch  ware 
swallowQd  ia  the  same,  way  as  the  former ;  aadt^A*- Igri  tUs  boid^it- 
Imyie  if  a:dnuiJuui  ]iia%'*  (jto«iiaei^\\«Pim^«xa^m^^ 
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WM  well  epl^ertained'  fpr  t)iat  nigbt^V  T])e.  ittxt.monuBgthA  had  4b 
xnotioo^  whjifh.piesented  nothing  extraordiiwurY  v  And  ia  the  afiearnoqid 
be  had  aaother,  wi|h. which  h«  paased.  one  knifa,  which  however  waft 
not  the  me  th^t  he  had  swallowed  the.  first.  The  next  day  he  pawed 
two  Ipnive^iat  once,  oqe  of  which  waa  the  fir»t»  which  be  had  nuaied 
the  day  hefoie^  The  fourth  never  came  away>  to  hia  knowledge*. and 
be  nevoK  felt  any  inconvenience,  from  it.  After  this  great  perfoma- 
anee,  he  thought  no  more  of  iwallowing  knives  for  the  space  of  aiaa 
years. 

In  the  mondi  of  March  ISOS*  being  then.at  Boston,  in  America,  he- 
waaone  day  tempted,  while  drinking  with  a  party  of  sailors,  to  boast 
^bis  former  exploits,  adding,  that  he  was  the  same  man  still,  and 
ready  to  repeat  his  performance;  upon  which. a. small  knife  was  pro* 
duced,  whtcn  he  instantly  swallowed.  In  the  course  of  that  evening 
be  swallowed  five  more.  The  next  morning  crowds  of.  visitors  came 
to  see  hind  s  and  in  the  course  of  that  day  he  waa  induced  to  swallow^ 
^ight  knives  more,  making  in  all  fourteen. 

This,  time,  however,  he  paid  dearly  for  his  frolic  ;  for  he  was  seized, 
the  next  morning  with  constant  vomiting,  and  pain  in  hia  stomach* 
which  made  it  necessary  to  carry  him  to  Charleston  hospital,  whereat,  aa. 
be  expresses  it,  *^  betwixt  that  period  and  the  28th  of  the  following 
month,  he  was  safely  delivered  of  his  cargo." 

The  next  day  he  sailed  for  France,  on  board  a  brig,  witli  which  be: 
parted  there>  and  embarked  on  board  the  Betty  of  Philadelphia,  to  re* 
turn  to  America.  But  on  his  passa^,  the  vessel,  which  was  probably 
carrying  on  some  illicit  traflSc,  was  tfucen  by  his  Majesty's  ship  the  Isis, 
of  fifty  guns,  and  sent  to  St  John's,  Newfoundknd,  where  she  waa 
condemned,  while  he  himaelf  was  pressed  and  sent,  to  England  on: 
board  the  Isis.  One  day,  while  at  Spithead,  wh^v  the  ship  lay  some 
time,  having  got  drunk,  and,  as  usual,  renewed  the  topic  of  hia  former 
follies,  he  was  once  more  challenged  to  repeat  the  experiment,  and 
again  complied,  "  disdaining,"  as  he  says,  *^  to  be  worse  tnan  his  word.*^ 
^is  took  place  on  the  4  th  of  December  1805,  and  in  the.  course  of 
that  niglit  lie  swallowed  five  knives.  On  the  next  morning  the  ship** 
company  having  expressed  a  great  desire  to  see  him  repeat  the  per- 
formance,  he  complied  with  his  usual  readiness,  and  "  bv  the  encoo* 
nagemeixt  of  the  people,  and  the  assistance  of  good  ^og,"  he  swallowed 
Ibat  day,  as  he  distinctly  recollects,  nine  daspknives,  some  of  wbicb 
were,  verv  large. ;  and  he  was  afterivards  assured,  by  the  spectatony 
tbat.he  had  swallowed  four  moce*  which,  however,  he  declares  .he 
Imew  nothing  about,  being,  no  doubt,  at  this  period  of  the  business^ 
tpa  much  intoxicated^  to  have  any  recollection  of  what  was- passing. 
TIus,  hoa^ever,  is  the  last  perfbtmance  we  have  to  record;  it  made  a 
total  of  at  least  tliirty-five  knives,  swallowed  at  di&rent  times,  and! 
we  shall  see  that  it  waa  this  last  attempt  which  ultimately  put  an  endto 
bja  existence* 

On  the  following  day,  6th  of  December,  feding  much  indi^oaod,' 
be  apfklied  to  the.  surgeon  of  the  ship,  Dr.  Lara,  who  bj  astnct  in- 

auiry,,eati^d  himseliP  of  the  truth  of  the  above  statement  $  wndf  aa 
le  patient.  Ufloself  thankfully  ohMrves,  administered  some  medicines^ 
and  peid,great  attention  ta  lua  case,  but  no  relief  waa  obtained.*    At 

rai"  ^ 
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lfttt»  about  thre^  monthi  afterwardst  haring  taken  a  qiiaii|ti|]r'Of  oiI» 
he  felt  the  knives  (as  he  expressed)  it  **  droppiag  dowji  his  i>oweU;*^; 
after  wfaich,  though  he  does  not  mention  their  bang  actuaUj  dis* 
cbargedy  he  became  easier,  and  continued  so  till,  the  4th  of  Joiie  fol* 
lowing  (18()6)»  when  he  vomited  one  side  of  the  handle  of  a  knife, 
which  was  recognized  bj  one  of  the  crew  to  wnom  it  had  belonged.. 
Li  the  month  of  Noveml>er  of  the  same  year,  he.  phased  (ieveral  mig- 
nents  of  knives,  and  some  more  in  February  1807.  In  June  of  tbe 
saitne  year^  he  was  discharged  from  his  ship  as  incurable.;  immediately 
after  whidi,  he  came  to  London,  where  he  became  a  patient  of  Dr. 
Babington,  in  Guy's  hospital.  He  was  discharged  after  a  few  days, 
his  story  appearing  altogether  incredible,  but  was  re-«daiitted  by  w 
same  physician,  in  the  month  of  August,  his  health  during  this  period 
having  evidently  become  much  worse.  It  was  probably  at  this  time 
that  the  unfortunate  sufferer  wrote  his  narrative,  which  terminates  at 
his  second  admission  into  the  hospital.  I  find,  however,  by  the  hps* 
pital  records,  that,  on  the  28th  of  October  he  was  discharged  in  an 
improved  state ;  and  he  did  not  appear  again  at  the  hospital  till  Sep- 
tember 1808,  that  is,  after  an  interval  of  nearly  a  year  since  his  for* 
mer  application.  He  now  became  a  patient  of  Dr.  Curry,  under 
whose  care  he  remained,  gradually  and  miserably  sinking  under  his 
sufferings,  till  March  1809,  when  he  died,  in  a  state  of  extreme  ema* 
elation. 

Vn.  New  Analyses  of  the  Amphibolic  Minerals ;  3y  P.  A,  de  Bonsdorjf* 

1.  Grammatite,  from  a  quarry  of  primitive  limestone  at  GuUsjd  in 
Wermeland.   Crystallized  without  secondary  facets,  the  obtuse  angle^ 
measuring  I2ii^53i%;  colourless.    Fuses  readily  before  tlie  blowpipe 
with  a  strong  ebullition. 

2.  Grammatite  from  Fahlun.  Forming  tetragonal  prisms  imbedded 
in  talc ;  colour  honey-yellow,  harder  than  the  amphiboles,  and,  in  ge- 
neral, giving  sparks  with  steel.  More  difficultly  fusible  before  the 
blowpipe  than  the  other  mineralshere  described,  but  with  a  considerable 
ebulhtion. 

S.  Vitreous  Actinote  from  the  iron  anines  of  Taberg,  in  Wermeland; 
accompanied  with  oxidulous  iron  ore,  green  foliated  talc,  and  a  little 
calcareous  spar.  Scopiform,  straight  or  curved;  and  passes  by  ab 
insensible  transition  from  green  rays  of  a  considerable  size  to  very  fine . 
white  fibres,  having  perfectly  the  aspect  of  asbest ;  it  is  very  brittle^ 
and  has  a  very  strong  vitreous  lustre.  The  deeply*  striated  surfiMsea 
of  the  crystals  do  not  permit  an  exact  determination  of  the  angles. 
Before  the  blowpipe,  it  presents,  in  the  exterior  fiame,  little  shining 
bubbles,  accompanied  with  a  kind  of  phosphorescence :  in  the  interior' 
flame  it  melts  with  difficulty  into  an  opaque  glass. 

4.  Asbest  of  Tarentaise  m  Savoy.  White,  flexible,  and  elastic.  In 
the  exterior  flame  of  the  blowpipe,  it  presents  a  great  quantity  of  in- 
candescent bubbles ;  but  in  the  mterior  it  melts  tranquilly. 

5.  Bright  grey  grammatite,  in  tetragonal  prisms,  imbedded  in  car» 
bonate  of  lime,  from  Aker  in  Sudermanlahd ;  accompanied  by  tpind, 
mica,  and  compact  paranthine;  colonr  bright  grey,  tinged  with  Ted ; 
translucid.    Obtuse  angle  124^  S^\    Bdbre  the  blowpipe,  in  the  ex- 

aod  thedoie  co^iwidmcfl  between  Br.  iMxm^  ttatemeiifc  and  ihp_  «ecoiiiit:«f  dM puiiat 
iinuelff  fynng  tL  chain  of  endsaeeolibAiiifliit'^iBifmXiBculc^^ 
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terior  flaoiey  it  becomes  pale«  and  preBents  bubbles  fVom  time  to  time; 
in  the  interior  ft^me,  before  a  strong  blaM;,  it  mefts  with  considerable 
ebullition. 

6.  Daik  brownish  grey  grammatite  firand  at  Aker  in  the  same  lime* 
srtone,  and  under  die  same  circumstances  as  the  preceding,  with  whibh 
^o  it  agrees  in  characters,  except  as  to  colour.  It  is  sometimes 
found  crystallized  with  secondary  facets.    The  oblique  ans^e  measures 

7.  Amphibole  fh>m  the 'iron-mines  of  Nordmark,  in  Wermeland^ 
where  it  is  accompanied  by  magnetic  iron  ore,  and  dark  green  chlorite^ 
and  sometimes  by  colourless  i^tite.  Its  colour  is  blade  or  greenish 
blacky  it  is  opaque,  and  its  powder  is  green.  Reduced  to  a  coarse 
powder  it  is  attracted  by  the  magnet,  and,  after  calcination,  in  fh^- 
ments  of  considerable  size.  Angle  124°  28%  Characters  before  the 
blowpipe  the  same  as  those  of  the  actinOte  of  Taberg. 

8.  Amphibole  from  Yogelsburg  in  Wettcrau;  matrix  probably  a 
basalt.  Colour  black  or  brownish  black,  by  reflected  light ;  but  red« 
dish  brown  by  transmitted  light ;  translucid,  powder  rust  coloured. 
Crystallized  in  hexaedral  prisms,  with  facets  on  the  summits;  the  ob- 
lique angle  of  the  primitive  prism  lU^  S^%'  Character  before  the 
blowpipe  as  in  the  preceding,  but  it  is  more  fusible  than  any  of  the 
varieties  above  described. 

9.  and  10.  Pargasite  and  the  Amphibole  of  Pargas.  These  minerals 
are  found  in  the  quarries  of  carbonate  of  lime  at  Pargas  in  finland,  and 
it  is  remarkable  that  notwithstanding  their  analogy  in  composition, 
they  never  accompany  each  other,  and  are  never  observed  to  pass  into 
each  oUier.  The  colour  of  pargasite  is  green ;  that  of  the  amphibote 
is  perfectly  black.    They  are  found  in  grains ;  and  in  hexaedral  prisms, 

"having  all  the  facets  of  amphibole,  as  well  primitive  as  secondary ;  but 
the  crystallization  of  the  black  variety  is  always  the  most  comprete. 
The  green  variety  is  much  more  translucid  than  the  other.  They  bot& 
fuse  before  the  blowpipe  with  a  violent  ebullition. 
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45-69 
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The  angles. of  the  crystals  we^re  measured  by  M.  Mitscherjiicil^. 
!^«  de  Bonsjdprff  observes,  that  it  is  a  fact  worthy  of  attention^  thai  the 
amphiboles  which  contain  aluminai  or  those  oCwbigh  the  composi^oa 
ifB  ,inost  complicated,  :ai;e  almost  always  found  crystallized  with.sj^- 
;^ndary  facets  ^.^^bile  the  gi^ammatites^  of  1001:0  sipapie  constitut||Qn, 
present  only  primitive  facets. — (/^nn.  de  Chim.  &c.  xx.  p.  5.  Yroia 
lteM^fni9irs,  of  tile  Academy  <)f  SciencelB  at  Stockfaoinr;)^^ •• 
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'  2%winiiiepi2  also  TieUed  0*42  Q£*^sa\>itoaiwix^^ 
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Vin.  Electro'^iagnetic  Experiment. 

M.  Nordenskiold  of  Abo,  now  in  this  country,  has  communicated  to 
me  the  following  curious  and 'Simple  experiment  of  Dr.  Seebeck  of 
Berlin.  Take  a  bar  of  antimony  about  eight  inches  long,  and  half  m 
inch  square^  connect  its  .extremities  by  twisting  a  'piece  of  brass  wire 
round  them  so  as  to  form  a  loop,  each  lend  of  the  barliaTing  sever^ 
coils  of  the  wire.  If  one  of  the  extremities  be  heated  for  a  short  time, 
with  a  spirit  lamp,  electro-magnettc  phenomena  may  be  exhibited  in 
every  part  of  it. 


s 


Article  XVIII. 
NEW  SCIENTIFIC  BOOKS 


PREPARING  FOR   PUBLtCAllOy. 

Mr.  Physick,  Sculptor,  will  publish  twelve  Subjects  on  Utero-Ges- 
tation,  which  he  has  modelled  from  the  Originals  of  the  late  Dr. 
Smellie,  and  which  are  now  in  the  possession  of  H.  G.  Clough,  Esq. 
These  Models  are  coloured  from  Nature,  and  will  be  open  for  inspection 
every  Monday  and  Thursday  (commencing  the  Sd  October)  between 
the  nours  of  one  and  four,  at  23,  Spring-street,  Portman-'square. 

A  Treatise  on  Dislocations  and  Fractures  of  Joints.  By  Sir  Astley 
Cooper,  Bart.  F.R.S.  4to.  with  plates. 

Dr.  John  Boron  is  about  to  publish,  Illustrations  of  the  Inquiry  re- 
specting Tuberculous  Diseases,  with  coloured  Engravings. 

Joseph  Swan,  £&(][.  has  in  the  Press,  An  Inquiry  into  the  Action  of 
Mercuiy  on  the  Living  Body. 

Mr.  Henry  Mayo,  Surgeon  and  Lecturer  on  Anatomy  is  preparing 
for  publication.  Anatomical  and  Physiological  Commentaries^ 

Mr.  W.  Wallacci  Surgeon  and  Lecturer  on  Anatomy  is  printing  a 
System  of  General  Anatomy,  in  an  8vo.  volume. 


Article  XIX, , 
NEW  PATENTS. 


J.  Bold,  West-street,  Long-lane,  Bermondsey,  printer,  for  improve^ 
ments  in  printinc.— July  4. 

Jonas  and  John  Hobson,  Mythom  Bridge,  Yorkshire,  woollen-ma* 
nufacturers,  for  new  machihery  for  a  more  effectual  and  expeditious 
mode  of  shearing,  cutting,  and  finishing  woollen  cloth,  Ac.  wfaidi  re* 
quire  the  use  of  snears«--July  97* 

J.  Stanley,  Mianchester^  smith^for  machinery  calctdateAibrttmctfte 

effi^cious  mode  of  supplying  fbrnaces  with  fiielj  whereby  a  coimiet* 

able  reduction  in  coals  and  Idbour  is  effected,  as  also  in  the  iqppenance 

of  smoke. — July  27« 

J.  Pearse,  lavistock,  iromonseT,  fox  Vm^x^ntsmeiiXj^m^QBA  ^rauitdrac* 

tiou  and  aumuActw^  of  8pting-]»:u,  te.^^9^^ « 


m-i 
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METEOROLOGICAL    TABLE. 
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TheobsemtwiuiiiMdi  lint  of  tU  tdil*  ifnl^  »  a  phM  o(  tmntr-Awi  hooH, 
fpnniag  at  9  A.  M.  on  iha  in  iodieatad  in  tM  BiK  fWini'n  A  dMh  rtwinUi  thnt 
e  leinlt  ii  iticluded  in  die  next  nBoirittg  obMnAtob. 
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REMARKS. 


Sighih  Montfu^l—b.  Fine.  6,  7,  8.  Cloadj  imd  fine.  9,  10,  11.  ^e. 
18.  doQidy  morning:  fine  afternoon.  15.  Drizsding  morning:  Very  fine  aftemoQL 
14-.93.  irine.  S4.  Une  day:  night  rainy.  25.  fine.  26.  Showeiw.  27.  A 
tlrander  storm  about  noon:  showery.  28.  Showery.  29«  Fine.  30.  Fini: 
showert  in  ihe  evening.    .  SJ .  Fine. 


RESULTS. 


inds:  N,  I ;  NE,  1  ;  £,  4;  S£,  1 ;  SW,  4 ;  W,  9;  NW,  U. 

:  Mean  height 

For  the  month. 29*773  iodiMi 

For  the  lunar  period,  ending  the  lOtfa 29-646 

For  14  days,  ending  the  5th  Onoon  south) 29-818 

For  14  days,  ending  the  18th  (moon  north). 30*023 

Thermometer:  Mean  height 

For  the  month.....': '„: 62-532^ 

For  the  lunar  period .•• 63*183 

For  31  days,  the  sun  in  Leo 63*806 

0  k 

Evaporation. ..., 3*53  in. 

Rain. 1-39 


Laloraidry^  Stratford^  Ninth' Monthy  23,  1822.  R.  HOWARD. 
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Article  I. 


Sketch  of  the  Geology  of  SnoivduHy  and  the  surrounding  Country^ 
By  W.  Phillips,  FLS.  MGS.  and  S.  Woods,  MGS, 

The  structure  of  North  Wales,  as  far  as  our  knowledge 
intends,  has  hitherto  but  in  a  slight  degree  excited  the  curiosity, 
>r  exercised  the  judgment  of  any  person  conversant  with  geolo- 
gical inquiries.  It  has  been  assumed,  however,  that  in  North 
Vales  the  vallies  are  occupied  by  clay-slate,  and  the  mountains 
T  their  summits  by  greenstone.  The  discovery  of  organic 
^Dpressions  near  the  summit  of  Snowdon  created  doubts  which 
''ere  not  easily  solved ;  and  while  some  affected  to  dispute  the 
ccuracy  of  the  observers,  others  accounted  for  it  by  gratuitous 
hppositions.  We  believe  that  no  part  of  this  countiy  can  be 
afied  primitive,  and  ^at  neither  greenstone,  clay-slate,  nor  grey- 
•^ack^,  is  any  where  to  be  found  in  the  district  of  Snowdonia : 
I  this  term  we  comprehend  the  mountain  range  bounded  on  the 
ist  by  the  Vale  of  Conwy,  extending  a  line  southward  to  Festi- 
ioe  :  on  the  north  by  the  Bay  of  Beaumaris  :  on  the  west  by 
le  Menai  Strait  carrying  on  a  hne  from  Carnai'von  to  Pwlhellie, 
id  On  the  south,  from  thence  along  the  coast  of  Cafdigan  Bay, 
irough  the  Vale  of  Festiniog. 

In  our  opinion  this  district  offers  a  new  and  highly  interesting 
sld  of  investigation  to  the  geologist.  The  partial  examination 
:  its  various  rocks,  and  especially  of  their  extremes,  would 
evitably  lead  to  the  conclusion  that  they  are  of  different  form- 
ions,  and  possess  distinct  characters :  a  more  extensive  survey 
ibrds  satisfactory  evidence  that  most,  \{  not  «S\,  o^  \!cv^tsv^  ^'^- 

JVeu;  Series,  vor.  iv,  y 


a22  Mean.  W.  Phiilipi  and  S.  Woodt  oh  the  giw 

dually  and  imperceptibly  pasa  into  each  other ;  that  hence  they 
maiiituin  no  unifoim  or  chamcterlstic  ditFerence,  and  thatal 
their  iiuincrouH  varieties  are  iuterstratitied  with  slates  composed 
id'  the  naiiie  materials,  at^  coitieqiiea|tly  t^at  they  are  all  aus- 
ciuttid  iu  close  family  alliaace,  and  owe  their  existence  tof 
connuoi)  origin.  There  are  no  indications  of  any  one  oflli^ 
HlnlttH  or  rocka  being  superior  or  inferior  to  the  rest,  aod  altiiou^ 
Homc  of  thcHc  rocks  might  be  pronounced  to  be  greenstone  1^  ^ 
A  ciiaual  observation  of  them,  yet  the  occurrence  of  the  saiy  i^ 
ui-));niiiu  iiuprttiisipua  war  the  sunuitit  of  Suowdoi^  ^d  in  severnl 
iilbitr  places  clettl;  indicate  them  tobt  membws  gif  one  and  the 
name  scries.  The  greater  proportion  of  these  rocks  may  he 
found  within  a  short  compass  from  Capel  Curig,  and  the  situft- 
tians  in  which  from  our  own  limited  experience  we  shoiil 
ivcniimivnd  us  the  most  instructive  to  observers  are,  the  sectioi  (^ 
of  iht!  rond  near  Pont  y  Cyffin ;  both  the  new  and  old  [oad 
towHrdo  llunsor,  and  beyond  their  junction  from  the  excavs 
ytAM  111  lU'u  Lilog  10  a  mile  or  two  beyond  the  inn  at  Tan  y  M 
lou'KTtls  lUn^^r;  but  above  all  the  mountain  dose  behind 
inn  calltHl  Moot  $liabod  from  the  base  to  the  summit  on  evi_ 
«ido.  VN'c  liad  to  regret  that  a  continuance  of  unfu.vour8bic 
w«-ttlhcT  obstructed  our  visits  to  the  Glyder  and  the  Trefan,but 
Itxvni  (ho  tufonnation  of  our  intelligeat  Aiend  Mr.  Dawson;  oi 
Viaa^v,  who  has  accurately  surveyed  the  whole  country,  aai,i 
coinj^orison  of  hi^  specimuus,  we  have  eveiy  reason  to  beliew 
(hey  would  have  funiinhcd  similar  result*.  We  pretend  onW  to 
tnv(>  a  hasty  and  imperfect  sketch  ;  limited  time  aud  abnsq^tk 
raiu  prevented  ui  from  attempting  more,  and  we  proceed  to  stflp  i 
ill  detail  the  evidence  we  have  procured  in  Uie  hope  of  stig^ 
lating  the  lovers  of  the  science  to  investigations  still  n^ 
minute  and  satisfactory,  which  will  in  that  delightful  iegi(^ 
carry  with  them  their  own  reward. 

Tne  general  character  of  the  rocks  ofSnowdonia,  and  wfeufk 
extend  even  into  South  Wales,  is  of  a  nature  that  we  did  not.** 
all  anticipate.  Such  as  possess  little  or  no  appearance  of  aialily 
texture,  and  these  are  often  porphyritic,  have  for  their  baN;,* 
substance  greatly  resembling  steatite  orpotstopB,*  oiWoBOitaft 

*  Some  of  (he  lodu  of  nhich  thii  lulHtaiin  fbrma  tb«  haw,  <R  wUch  w 

of  it,  pDfscis  ao  neatly  the  charactcni  of  amue  vsiietiei  of  neatilt  (s  pjtsloae,  »  lojit- 
vent  ia  )i«iLatiiin  ir  pnuiouncing  them  ta  be  allied  tb  thne  uikttDcia,  wliile  a£r) 
wnimesUlcwediarRcteT;  their  cinneuin  wjih  cbloriM  (vhidi  alMoRmlvajiM^ 


T  number  of  thtw  niinerals  analyied  Jiy  Kkproth,  I'auqueliu,  and  Laispftdliu. 
were  fuund  to  eonsut  ef  ihe  same  elementi  -  nanitly,  mIck,  alumine,  with  SB  lo  31)  w 
cent,  of  magnesia,  and  a  timall  proponiciD  of  liii.e.  Hiihenn,  howerci,  ve  hue'  btV 
iMoking  of  the  rETemhlanee  of  the  rocks  of  Wales  to  stialite  or  poutone,  mJj  (flP 
thoir  external  eharactere,  and  Juilaing  by  iheie  alone,  ve  repeal  that  no  hc«iiadoo  wwK 
be  fell  in  consldenng  them  aj  rarleties  of  thoie  subBtunces.  Bring  trnxipua,  hpwgiih 
to  MBOTtain  by  a  reference  to  chemtcjl  agency-,  how  fat  the  chemieal  (JtwacMai  aflfa 
with  thecitemd,  we  placed  ia  the hBit&i&Ui.Ku.V,u>lVUIUe*  live  ipecimau,^- 
"  I6g  ccmUderably  ta  ispttt,  but  ill  Sffita  ^  m\i^*ttafia«,\JBn.   tXisw^-ijifouitf*) 
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M'tdvv^M  TMdily  to  the  knife,  BometiiMs  even  to  the  iiail,  but 
d^eMionally  eo  intemiixed'  witb  stliceous  matter,  at  scarcely  to 
reeelv«  any 'impression  from  the  knife  :  in  the  latter  case  it  is 
^gtnethUf  of  a  greyirii  eoloor ;  in  the  former  greenish,  the  oolonr- 
lalg  mfMJter  being  hi  oar  eetimatton  chlorite,  which  often  is  so 
iUMnged  as  to  impart  t6  the  rock  a  slaty  straotare)  and  we 
[Ml«ea8  the  most  nnquestionable  prodfs  that  the  impressions  of 
Aells  oceorring  within  10  feet  of  the  very  summit  of  Snowdon 
fire-  in  a  rock  c?  this  nature,  of  which  doubtless  the  occasional 
Stti^ness  of  the  grain,  and  its  generally  slaty  structure,  has  given 
^ie  to  the  notion  that  these  impressions  occur  in  a  greywaok6 
ftlate.  The  imbedded  substances,  when  the  rock  poesesMs  a 
iMirphyritic  aspect,  appear  to  be  contemiporaneous  noaules  harder 
■rim  the  rock  itself,  quarts,  more  rarely  felspar,  frequently  car* 
bbnate  oflime,  the  three  latter  bein?  generally  crystalline,  tno^ 
l^tfrent,  aiid  very  minute ;  chlorite,  nowever,  is  so  commonly  an 
itfgitjdient  of  all  the  steatitic  rocks,  either  in  veiy  minute  pavti-* 
iSetf,  or  in  layers,  that  it  may  be  said  to  form  almost  an  essential 
iMgrodient,  and  is  commonly  present  in  so  large  a  propottioo  aa 
lo  itnpart  its  greenish  colour  to  the  mass. 

'  Chlorite,  however,  sometimes  prevails  so  greatly,  as  almost  to 
Mdnde  the  other  ingredients,  and  then  appears  m  ithe  form  of 
isklcirite  slate,  which  occurs  near  the  summit  of  Snowdon,  within 
)ierliaps90feetofthe  steatitic  rock  containingthe  impressions  of 
liheUs  ;  and  is  even  interstratified  with  layers  of  the  same  nature* 

'  The  two  extremes,  therefore,  appear  to  us  to  be  steatite  tfnd 
dilbrite  ;  but  each  of  these  two  substances  is  often  so  modified 

ar  eombiniD^  with  the  other  in  dilBTerent  proptfrtiond,  and  prob«« 
y  also  by  the  intimate  dispersion  through  the  mass  of  sihceous 
itKMtet,  and  by  its  occasionally  imbedding  smidi  noduleis  of  cal«^ 
ettfeous  spar,  felspar,  and  grains  of  quart!  (the  latter  in  one 
iBstance  prevailing  to  the  almost  total  exclusion  of  all  the  rest), 
tiMUfc'the  rocks  assume  a  great  variety  of  aspect,  and  even  appear 
to  differ  so  greatly,  that  nothing  short  or  an  inspection  of  the 
iriiole  series.  Or  seeing  them  either  interstratified  or  passing  into 
each  other,  as  we  have  mostly  seen  them,  woiild  Suffice  to  pro- 
duce a  conviction  of  their  actual  and  even  intimate  connexion. 

The  slates  forming  so  considerable  a  proportion  of  the  sur- 
face of  this  country,  are  also  of  very  difierent  aspects  ;  varying 
INm  tiearly  pure  steatite  of  a  j?reenidf >  bolour,  soft  enoujgfi  to 
tfield  to  the  pressure  of  the  naU,  through  still  harder  varieties, 
ttoth  exIemaJty  and  by  transmitted  light  of  the  same  cok)ur»  to 

chiefljr  of  iQcx  tnd  ■lamliiey  Iwt  induded  a  maU  prapratioa  of  linii.    On  a 

n  oflU«exporim«otoforthoTOr{KMeofMGertauuiigwhet^ 
It  In  a  rock  most  nwtly  resembling  steatite,  bo  atfifi  was  detected^  but  tibe  pre- 
df  i  very  mSmito  trace   of  magnesU  vas  indicated^    These  rocka,   theieroire, 

Etf  floMi  steatite  and  potause  in  containing  littk  or  no  magnesia;  but  as  it  is  enenp. 
to  ad^  lome.nMmis  fWjtbf  sake  of  ipfinma  ffi  thf  lBflofriii|;.fiiifm  ^%  ^dodtSi^  V^ 
^--^  tii^  we  tbateiQi  stea^te,  wiuc{k  msy  KXV,^  uoSl  «VNi|ft  Wit^!iS!B^\S^^9(^ 

y2 
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the.blue.and  purple,  varieties  of. 0i:diQary  slate^ .  Tbeae.aU  qqqut. 
iaterBtratified  with  the  rocks  above-mentioned,  aiid  certaJipJ^ 
partake  of  their  nature.  The  slates  of  the  va^t  q.uarriQ9.^t  NjEu^tr 
francon  .dip  beneath  these  rocks  towards  the  south  east,  .^hile 
similar  rocks  occur  at  the  coast  on  the  north-we^t  of  j^aogor ; 
on  these  rocks  we  incline  to  believe  the  slates  of  Nant-fran^n. 
actually  rest;  but  having  had  no  opportunity,  of  ascertaining  th^ 
&uoU  we  recommend  its  investigation  to  future  observers.  Of 
this,  however,  we. are  assured^.that  we.  have  often  perceived, 
similar  slates  interstratified.  with  the  same  rocks,  and  conclu^i^ 
from,  this  .and  other  circumstances,  that  the  slates  of  .that  quarry^ 
strongly  partake  of  the  nature  of  cjdorite  .slate. . 

One  fact,  and  we  consider  it  as  a  somewhat  remarkable,  one, 
is,  that  the. plane  of  the  cleavage  of  the.  slates  and.slaty  ropks 
runs  everywhere  .(with  the  exception  of  one  .hill)  from  the  east  pf 
north  to  the  west  of  south,  the  slates  being  in  some. few.  instances, 
vertical,  but  more  commonly  dipping  at  a  high  angle  towards 
the  west  of  north,  or  east  of  south.  From  this  circumstance,  it 
may,  perbaps,^  be  argued  with  much  probability,  that  even,  th^ 
most  mountainous  tracts  of  North  Wales  do  not  present  any 
appearance  of  that  kind  of  disturbance,  .which,  in  some  CQuur 
tries,  is  not  uncommon,  and  which  is  considered  .to  have  .arisen 
from  depression  on  the  one  hand,  or. elevation  on  the  other. 
The  slaty  cleavage .  being,  as  we  have  already  described  it^  it 
follows  of  course  that  no  .mantle-shaped  masses  w.ere  observed. 

We  are  not  disposed  to  .view  the  circumstance  of,  the.  almost 
uniform  direction  of  the  plane  of  the  slaty  cleavage  as  an  isoljEtted 
fact,  relating  simply  to  tne  geological  suructure  of  Wal^s,  but  as 
being  probably  connected  with  that  of  our  island  generally.^  for 
it  is  well  Jbiown  that  the  newer  strata  of  England  possess  th^ 
same  general. bearing,  as  may  be  perceived  at  once  by  casting  thp 
eye  over  a  geological  map  of  our  country.  When  thus  viewed 
in  connexion  with  a  series  of  numerous  beds,  this  point  appears 
to  assume  an  interest  at  once  both  important  and  extensive... 

Shells  occur  in  greater  abundance,  and  of  .morevarieties,.than 
wje  expected  to  find.  . 

In  North  Wales,  we  did  not  perceive  a  single  instance  of  cpn- 
tortion  either  in  its :  rocks  or  slates* 

With  the  intention  of  ascending  Snowdon  by  all  the  customary 
routes,  our  first,  station  was  at  Capel  Curig  lim,  but  for  several 
days  our  hopes  of.  making  an  ascent  .were  disappointed  by  tlie 
wetness  and  haziness  of  the  weather,  which  prevented  us  from 
even  discerning  the  mountain,  and.  ultimately  deprived  us  of  the 
opportunity  of  ascending  it  from  all  the  various  points.  Mean- 
time we  were  induced  by  Mr.  Dawson,  who  did  .us  the  favour  of 
a  visit  at  Capel  Curig,  to  ascend  and  examine  ^  the  neighbouring 
mountain  Moel  Sha^d.  Previously  to  our  ascent,  the  gentle- 
man above  named  mentioned  to  us  one  circumstance  which  for- 
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[^ibly  attracted  attention;  namely,  that  the  slate  quarries  of 
Nd'rth  Wales  extend  albng  a  line  bearin?  north-east  and  south- 
iVest.from  Aber  to  near  the  Pwlhelli  (a  fact  we  had  no  personal 
bbportiuiily  to  verify),  and  this  information  first  drew  our  pecu- 
liar attention  to  the  direction  of  the  slaty  cleavage,  and  which 
we  rarely  or  never  failed  to  notice  afterwards. 
"■  Moel  Shabod,  whose  base  descends  to  the  Lake  immediately 
below  the  Inn,  may  be  described  as  a  single  mountain  rising  to 
the  height  of  2800  feet  above  the  level  of  the  sea.  Its  north- 
western foot  may  be  said  to  touch  the  base  of  Snowdon  beneath 
the  pass  of  Llanberris. 

Our  first  ascent  was  up  the  northern  side  of  the  mountain,  to 
its  summit  from  the  back  of  the  Inn  at  Capel  Curig,  andin^ene- 
ilal  terms,  it  may  be  said,  that  three  rocks,  at  first  sight  difi^ring 
ebnsiderably  from  each  other,  presented  themselves  to  our  notice 
in  succession,  each  prevailing  at  different  elevations.  The 
lower  third,  or  the  base,  as  it  may  be  termed,  consisted  chiefly 
of  a  rock  which  is  often  so  slightly  granular  that  at  first  view  it 
iappears  homogeneous  :  the  middle  region  appeared  to  consist 
principally  of  slates,  and  the  upper  part  of  a  rock  which  some- 
titnes  has  greatly  the  appearance  of  a  greenstone,  but  manifestly 
partakes  of  the  nature  ot  those  at  the  base. 

A  close  inspection  of  the  prevailing  rocks  of  the  lower  third, 
or  base,  of  the  mountain,  however,  discovers,  when  assisted  by 
the  glass,  that  they  are  composed  of  a  translucent  substance,  enve- 
loping very  minute  portions  of  a  green  matter,  imparting  to  the 
^rey  colour  of  the  rock  a  greenish  tint,  which  is  heightened  to 
*green  by  the  addition  of  moisture :  when  reduced  to  small  thin 
fragments,  the  transmitted  light  is  green :  in  a  large  proportion 
dfour  specimens,  no  quartz  nor  any  other  substance  appears  to 
bfe  imbedded,  nor  does  any  effervescence  take  place  on  exposing 
them  to  the  action  of  muriatic  acid :  in  others,  however,  of  a 
larger  grain,  some  effervescence  occurs  :  in  others  again,  small 
transparent  crystalline  particles  are  imbedded,  which  do  not 
yie\d  either  to  the  knife  or  acid,  and  which  we,  therefore,  consi- 
der to  be  felspar,  being  of  a  more  lamellar  structure  than  quartz; 
the  lower  rock  often  contains  imbedded  masses  of  a  much  closer 
grain,  and  harder  than  the  rock  itself.  These  rocks  yield  easily 
to  the  knife,  passing  before  it  into  a  greyish  powder,  and  their 
fracture  is  uneven  and  splintery  :  we  consider  them  to  consist 
df  ^species  of  steatite  Enclosing  chlorite,  and  we  are  so  inclined, 
iibt  simply  from  their  general  aspect,  but  also  from  the  nature  of 
b\\e  rock  "with  which  they  are  associated  near  the  base  of  the 
indtintain,  and  opposite  to  the  back  of  Capel  Curig  Inn.  It 
'perfectly  resembles  a  steatite  of  a  greenish  or  yellowish-green 
colour,  "probably  from  the  more  intimate  dissemination  of  the 
chlorite  through  its  mass ;  for  chlorite  does  not,  as  in  the  former 
^ks,  appear  in  minute  particles,  as  its  partly  weathered  edges 
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still  inclioe  to  green,  though  the  absolute  surface  is  a  greyiih- 
wbite,  and  its  structure  is  in  some  degree  slaty.  It  contaiiM, 
besides  felspar^  masses  of  a  white  substance,  which  inthe  iater^ 
nal  part  of  the  rock  are  translucent,  when  weathered  white  and 
opaque  \  these  have  much  the  aspect  of  hornstone,  and  often 
inclose  crystals  of  quartz  in  their  cavities ;  they  scarcely  yieU 
to  the  knife  ;  they  vary  in  size  from  half  an  inch  to  six  or  seven 
inches  in  diameter;  and  they  ap{>earto  us  to  consist  of  the  same 
material  as  the  rock  itself,  but  include  a  far  greater  proportion 
of  siliceous  matter,  and  we  believe  them  to  be  of  contemporane- 
ous origin  with  the  rock  inclosing  them. 

The  slates  of  the  middle  region  of  the  mountain  occasionally 
do  not  differ  in  their  external  characters  from  ordinary  slate, 
but  by  transnutted  light  through  the  thin  cdses,  thev  often, 
though  not  always,  appear  of  a  green  colour.  These  sfatea^  as 
well  as  the  rocks,  frequently  contain  small  cubic  crystals  of  iroa  : 
pyrites.  i 

The  rocks  of  the  upper  third  all  partake  largely  of  the  aspect    '. 
of  steatite,  which,  though  it  may  be  said  to  form  the  imbedding   i 
substance  or  paste,  has  often  a  crystalUne  aspect,  and  is  always    < 
porphyritic  from  its  containing  distinct  macled  crystals  of  trans-    i 
parent  felspar,  opaque  calcareous  spar  which  effervesces  with 
n)uriatic  aeid,-  and  prismatic  crystals  of  a  blackish-green  aumte, 
affording  cleavages  sufficiently  brilliant  for  the  use  of  the  reflec- 
tive goniometer;  the  rock  is  generally  of  a  greenish  colour, 
which  is  much  heightened  by  the  addiuon  of  moisture,  and  the 
examination  of  it  in  that  state  discovers  the  presence  of  a  multi- 
tude of  minute  particles  (probably  of  chlorite)  of  a  much  brighter 
green  than  the  augite,  and  to  which  the  green  colour  of  the  rock 
may  be  attributed.    These  rocks  are  of  considerable  hardness,  ■ 
often  very  hard,  and  they  suffer  so  little  from  exposure,  that  the 
weathering  has  scarcely  proceeded  to  the  depth  of  one-fourth  of 
an  inch  into  the  solid  rocK,  and  we  could  easily  distinguish  this 
upper  rock  bv  a  peculiar  external  roughness.    It  returns  a  ring- 
ing sound,  when  struck  by  the  hammer. 

But  although  the  rocks  abovementioned  prevailed  each  at 
different  elevations,  further  investigation  proved  that  the  slates 
of  the  middle,  and  the  steatitic  rocks  of  the  lower  regioDi  are 
frequently  interstratified :  this  was  observed  in  very  many 
instances  in  crossing  the  eastern  side  of  the  mountain  at  a  con- 
siderable elevation,  and  again  very  frequently  on  the  side  of  the 
road  near  Pont  y  Cyffin  at  the  eastern  lOot ;  out  in  no  instance 
did  we  observe  the  rocks  of  the  summit  so  circumstanced. 
Near  Pont  y  Cyffin  likewise  we  clearly  perceived  several  in- 
stances in  whicli  the  same  rock  as  that  prevaiUng  at  the  base  of 
Aloel  Shabod,  passes  into  a  greenish  slate,  which  is  soft  and 
granular. 

But  it  must  be  remarked  that  this  inters tfatific a tion  of  the 
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■latM  with  tha  lodLB  o£'  the  bue  invariably  takes  place  puallel 
vribli'  tha  ordinary  deavBgs  c^  tha  alatea,  and  wherever  this 
urpeaniice  ia  observabte,  it  is  always  in  the  same  direotioa ;  tht 
«le*vage  of  the  elatea  rangine,  as  has  already  beea  noted, 
'  vtaiformly  OQ  this  mountain,  and  in  every  place  we  visited  (fiat 
:iDBtHic6  only  excepted)  east  ofaortfa,  and  south  of  west.      i 

.^Thfl  dip  of  the  alates,  however,  on  this  tnountaia  is  by  no 
■itanw  regular :  io  the  upper  part  of  their  range  en  the  northein 
•ids,  they  are  nearly  vertical,  while  on  the  southern  side,  they 
dtp  at  a  convderably  low  aosle  towards  the  north-west;  but 
in  the  middle  region  towards  ^e  eontb-east,  at  an  awla  of  £4°. 
.'-<  The  slates,  as  well  as  the  rocks  of  the  lower  region,  both 
.where  they  are  inters trati6ed,  and  where  they  appear  separately, 
)uve  a  remarkable  tendency  to  assanie  the  form  of  steps,  or 
terraces,  which  is  considered  to  be  characteristic  of  rocka 
belonging  to  the  comprehenaiTe  trap  formation,  as  well  as  in 
another  particular,  namely,  in  assuming  a  semi-globular  form, 
whioh  dees  not  seera  to  be  the  consequence  of  atmospherical 
.  iMtion :  this  appearance  was  observable  in  very  namerons 
iaatanoes  on  this  moiintaia,  and  elsewhere. 
>. 'There  is  one  oircumstanoe  relating  to  the  stratiiicationofthe 
alates  and  elaty  rocks  of  this  momitain  which  deserves  mantioo, 
'lieeuise  it  involves  appearances  that  would  tend  to  mialsad, 
without  sufficient  investigation.  It  is  well  known  that  slates 
have  a  tendency  to  separate  into  a  rhombic  form ;  and  in  several 
.  inatances  on  this  mountain,  the  lines  at  which  the  slates  would 
'  •o..Beparets  ware  rema^ably  distinct  on  masses  presenting  a 
jnff&Gs  of  20  or  more  feet  every  way.  But  these  lines  of  af^ar- 
I  MQt,  and  often  of  actual  separation,  were  much  stronger  toab 
'  those  of  the  slaty  cleavage,  being  continuous  quite  across  the 
isutlace  of  the  mass,  at  about  a  foot  apart,  and  above  an  iooh  in 
.  width  and  depth,  assuming,  therefore,  the  appearance  of  lines  of 
Mgularatratincation.  The  fbllowinjg  sketches  show  the  appear- 
ances observed  ou  two  neighbourmg  suriaoes,  of  which  the 
lightest  lines,  representing  uie  slaty  deavage,  are  in  the  same 
dueetion  in  both ;  while  the  hnes  of  apparent  stratification  are 
in  opposite  directions,  both  nevertheless  tending  to  produce  tjie 
^rhombic  form. 


The  extremely  unfavourable  state  of  the  neather  did  not  per- 
mit that  nice  examination  of  the  rocks  of  this  mountain,  which 
albne  wonki  haVe  enabled  us  to  detect  any  *fecAiife%  o^  ^n^gbxiw;^ 
remaias,  if  may  exist  in  them. ,  in  the  gud«u  'w^  <A  Ston,  'VBiG^> 
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we  found  in  a  mass  of  rock  perfiectfy  resembling  some  of  tfie 
varieties  plentifally  distribated  at  itsbase;  this  impresision  of  a 
shell,  much  resembling  those  which  have  been  so  abAindantly 
die(covered  in  what  hitherto  has  been  termed  grey waoke^  near 
the  summit  of  Snowdon. 

In  the  loose  masses  lying  beside  the  road  near  Pont  y  Cyffin, 
we  found  several  shells,  some  resembling  those  just  mentioned ; 
others  differing  from  them.    Hiese  masses  had  apparently  been 
cut  from  the  rocks  on  the  side  of  the  road ;  some  of  them  were 
slaty ;  others  were  not,  but  perfectly  resembled  the  base  rocks 
•of  MoelShabod,  from  which  their  locality  was  separated  only  by 
the  road  and  the  riv^r.    The  slate  is  occasionally  hard  enough 
to  scratch  glass,  is  translucent  on  the  edges,  and  green  by  trans- 
tnitted  light,  but  externally  has  the  character  of  ordinary  slate. 
In  one  of  the  stones  usea  in  the  construction  of  "  the  tap," 
1[)elonging  to  Capel  Curig  Inn,  near  the  door,  we  observed  a  con- 
siderable mass  containing  the  impressions  of  several  shells. 
'   The  sides  of  Moel  Shabod  are  in  so  considerable  a  degree 
bdvered  by  herbage, — by  grass,  by  fern,  and  here  and  there  by 
heath, — as  on  a  very  large  proportion  of  its  surface  to  hide  very 
■completely  the  rocks  from  observation  :  this,  we  cannot  doubt, 
•has  arisen  from  the  decomposition  chieflv  of  the  slates  prevalent 
in  the  i^aiddle  region  of  the  mountain,     bn  the  northern  side  of 
it  (we  had  not  an  opportunity  of  observing  the  southern  side  at 
about  the  same  height),  there  appears  a  sort  of  terrace  coveifed 
by  long  grass,  hiding  from  view  the  summit  of  the  slates,'  and 
between  them  and  the  porphyritic  rocks  constituting  the  upper 
part  of  the  mountain.     Above  this  terrace,  we  found  no  appear- 
ance of  herbage,  nor  any  slaty  rock ;  the  whole  consisting  of 
loose  blocks  of  the  rock  already  described  as  constituting  the 
upper  third  part  of  the  mountain.    These  blocks  are  of  very  con- 
siderable size  generally,  lying  without  regularity,  and  they  hud 
Tie  appettranCe  of  the  columnar  form,  except,  perhaps,  in  a  very 
few  ibstances  ;  but  on  a  considerable  part  of  what  may  be  termed 
the  long  line  of  its  summit,  which  is  often  less  than  20  feet  in 
breadth,  l&rge  and  apparently  columnar  masses  were  ranged  side 
by  side  in  a  horizontal  position,  across  the  ridge  in  north  and 
south  direction,  and  always  presenting  an  edge  uppermost. 

The  seeming  difference  in  the  mineralogical  characters  of  the 
rocks  of  the  summit  to  those  of  the  rocks  of  the  base,  their  sepa- 
ration from  the  slates  J)y  a  grassy  terrace,  and  the  disappearance 
of  all  slaty  rocks  on  the  upper  thii-d  of  the  mountain,  induced 
the  suspicion  tl^at  the  rocks  of  the  summit  might  possibly  fdnii 
the  nucleus  of  the  mountain,  and  if  so,  that  the  slates  and  rocks 
of  the  base  might,  perhaps,  have  been  deposited  upon  them.  If 
this  were  the  case,  analogy  led  us  to  expect  that  a  careful  exa- 
mination of  the  southern  side  of  the  mountain,  which  is  fat  more 
precipitous;^ and,  therefore,  in  its  upp^r  part  less  covered  by 
herbage  than  its  northern  side^  would  expose  the  sUtes  and 
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lower  rooks  in  mantle-shaped  masses ;  we  did  not,  however, 
succeed  in  realizing  this  expectation,  for  on  both  sides,  the 
cleavage  of  the  slate  is  in  the  direction  of  north-east  and  south- 
west, oeing  on  the  northern  side  nearly  or  quite  vertical  in  their 
nearest  apparent  place  to  the  summit,  while  on  the  southern 
side,  the  dip  is  towards  the  mountain  itself  at  a  considerably  low 
•angle,  *  There  were,  however,  some  circumstances  which  tended 
to  confirm,  though  they  did  not  fully  satisfy  us,  of  the  correct- 
ness of  the  notion,  that  the  rocks  of  the  summit  constitute  the 
nucleus  of  the  mountain.    On  the  south-east  side,  there  is  a 
•^mall  lake,  called  Llyn  y  Foel,  perhaps  1000  feet  below  the 
;6AnHnit  of  the  mountain.    About  300  feet  beneath  this  Uyn, 
we  observed  a  rock  much  resembling  that  of  the  summit,  as  it 
were,  protruding  from  the  side  of  the  mountain,  but  did  not  per- 
ceive the  mode  of  connexion  between  it  and  the  slates  on  each 
side  and  above  it.    Again,  above  the  Llyn,  we  found  the  same 
rock,  dipping  down  in  continuity,  from  the  summit,  and  also 
appai'ently  beneath  a  vast  mass  of  slates,  their  actual  contact 
being  covered   only  by  about  three  feet  of  alluvial  matter. 
Again,  having  crossed  the  dip  of  tliis  apparent  buttress  of  the 
summit  rock,  above  Llyn  y  Foel,  we  descended  over  slates  and 
•Blaty  rocks  perfectly  resembling  those  already  described,  the 
sla^  cleavage  being  constantly  north-east  and  south-west;  but 
.in  our  long  walk  in  returning  to  Capel  Curig  down  the  slant  of 
the  mountain,  we  perceived  what  we  supposed  to  be  still  another 
^buttress  of  the  summit  rock,  covered  on  both  sides  by  slates. 
Ifotwithstanding  these  repeated  appearances  of  this  rock  in  the 
manner  above  described,  it  would  require  a  much  longer  time 
.  than  we  could  devote  to  the  investigation  to  ascertain  whether 
.'or  not  the  nucleus  of  the  mountain  be  of  the  rock  appearing  on 
the  summit,  and  we  wish  to  recommend  this  examination  to 
future  observers. 

■  It  may  be  mentioned,  that  in  traversing  the  long  and  narrow 
ridge  which  constitutes  the  summit  of  Moel  Shabod,  we  per- 
ceived two  chasms,  at  a  Uttle  distance  apart,  from  10  to  20  feet 
-wide  each,  and  traversing  the  summit  in  nearly  a  north  and  south 
^direction.    The  continuation  of  these  chasms  was  soon  lost 
beneath   l^e  grass  covering  to  a  great  height  the  move  easy 
slope  on  the  northern  side,  but  they  were  perceived  to  a  great 
depth  down  its  precipitous  side  on  the  south.    They  descend 
■  Bearty  to  Llyil  y  Foel,  though  in  great  degree  filled  by  ruin  and 
alluvial  matter,  us  we  could  perceive  in  looking  upwards  from 
the  banks  of  that  Lake.    These  chasms  appeared  to  be  the  con- 
sequence merely  of  the  separation  of  the  rocks.    The  rubbish 
with  which  they  were  filled  at  the  summit  appeared  on  exami- 
nation to  consist  altoj^ether  of  fragments  of  tlie  adjacent  rocks, 
which,  however,  mi^ht  possibly  hide  the  substance  of  which 
.  I  they  may  bo !  filled  (if  iodeed  they  be  d^keii^V^^uci^^f^'^^^^^'^^^ 
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JxM  beea  decoflftpoiied  by  the  aimo^erei/i^ad  carried  ;ofi  by -ti^e 
rains.  .:•"■■■  '  ;  "    ■  '  "  . 

Among  the  l<K)«e  masses  oa  tliq  rt^oantaiBi  and  ioimediatdir 
aromid  it,  we  found  several  varieties  of  rock  whiob  desefve 
mentioii. 

1»  Oonsiderable  masses  of  a  rock  which  is  eaJxemely  oommoHii 
it  is  very  hard,  cuts  glass  easily,  and  yields  with  difficulty  (a 
the  knife ;  breaks  with  a  flat  coochoidal  fracturei  and  has  mufik 
the  aspect  of  flinty  slate,  but  is  frequently  porphyritio  from 
small  imbedded  masses  of  opaque  calcareous  spar,  and  transpi^ 
rent  crystals  of  felspar.  By  the  assistance  of  a  glass,  how«vei« 
this  rook  appears  to  have  a  somewhat  granular  texture,  and  a 
waxy  lustre,  and  greatly  resembles  those  of  the  masses  inclosed 
in  the  rocks  at  the  foot  of  the  moimtain,  a&d  which  we  et^h 
ceive  to  be  of  contemporaneous  formation  with  the  rock  itself. 
The  colour  has  a  tinge  of  greeu,  derived,  as  we  oonolude,  froim 
chlorite,  which  appears  arranged  in  irregular,  though  in  some 
degree  parallel  lines  throughout  the  mass,  and  are  completely 

Ereen  by  transmitted  light.    Other  varieties  do  not  yield  to  the 
nife.    On  the  mountain^  we  found  a  loose  mass  consisting  of 
crystallised    quartz,  opaque  felspar  (?),  and  chlorite  in  smi41 
quantity ;  and  near  the  foot  of  it  a  rock,  not  differins  from  thoae 
of  the  base  inclosing  small  ovate  or  rather  elliptical  massesi  of 
about  Uia  same  appearance  and  hardness  as  the  rock  itseU^ 
amoiged  in  one  direction  through  the  rock»    In  the  wall  of  the 
Inn  garden  at  Capel  Curig,  a  fragment  of  considerable  sixe  of  a 
rock  which  consisted  of  somewhat  round  masses  varying  in  sise 
fttnn  a  pea  to  that  of  a  cricket  ball,  of  a  substance  wluch  appeals 
homogeneoas,  yields  with  difficulty  to  the  knife,  and  has^  Uie 
aspect  of  some  of  the  closer  grained  varieties  of  the  base  rockc 
these  were  cemented,  and  coated  by  a  substance,  which  is  soft^ 
slaty,  glistening,  and  somewhat  unctuous  to  the  touch,  and 
which  IS  manifestly  talcose.    In  a  field  on  the  other  side  of  the 
road  to  that  on  which  **  the  tap  "  of  the  Inn  stands,  a  vecy 
large  mass  of <  what  may  properly  be  termed  a  puddingstone, 
consisting  of  nearly  spherical  masses  about  the  size  of  a  nut,,  of 
crystalline  iquartz,  connected  sometimes  witli  calcareous  spar^via 
other  instances  containing  a  substance  that  appears  to  be  the 
hydrous  oKide  of  iron;  these  masses  are  imbedded  in  great 
quantities  in  a  paste,  not- to  be  distinguished  from  some  ck'tke 
base  rocks^  but  very  much  harder,  prorably  from  the  mechanical 
diffusion  of  stlex  throughout  the  mass. 

The  continuance  of  rain,  and  the  mist  •  which  uBceasiiiigly 
enveloped  Snowdon,  rendering  it  still  nearly  impraclicaUe-  to 
ascend  that  mountain,  we  ventured  to  set  out  with  the  intention 
of  seeing  the  rocks  of  the  Pass  of  Llanberria  forming  one  of  tfae 
erand  separations  of  Snowdon  from  the  neigbbourinv  mouiltains. 
In  ^bis,  we  were  only  partially  auooeesful,:  as  tbeirain  coatWMd 
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the  whole  of  the  time  we  w^re  in  tdbe  Pasg,  And  ftometimoft  fell 
verf  heavily ;  we  did  not,  therefore,  reach  Llanberris« 

Having  been  iaformed  by  Mr.  Dawson  that  he  had  discOFered 
a  trap  dyke  ob  the  very^ummit  of  the  Pass,  and  that  we  could 
not  descend  without  treading  upon  it,  we  sought  for  it  with 
much  attention,  and  repeated  our  search  upon  a  subsequent 
visit,  but  in  vain.  The  8ummit  appeared  to  us  to  consist  chiefly 
of  alluvial  matter,  among  which  we  found,  and  especially  iu  4he 
horse  road,  several  specimens  of  a  rock  much  resembling  deconip- 
posing  greenstone  or  trap,  not  very  uncommon  upon  Mod  Sha* 
Dod,  and  of  a  similar  character  to  the  decomposing  rook  oa 
Cader  Idria,  which  has  given  rise  to  the  notion  that  volcanic 
debris  are  discoverable  on  the  latter  mountain :  the  oellidar 
appearance  of  the  rock  is  derived  from  the  decompositioa  of 
the  particles  of  calcareous  matter  which  once  filled  its  cavities, 
while  the  blackness  of  the  mass  arises  from  the  altered  state  of 
the  iron  included  in  the  chlorite,  forming  an  integral  part^  or  the 
c^onrtn^  matter  of  the  rock  itself. 

The  sides  of  the  pass,  as  its  name  denotes^  rise  to  a  gtehi 
height  on  both  sides ;  but  they  afforded  us,  so  far  as  we  wefe 
able  to  inspect  them,  no  variety  differing  in  any  important  degree 
from  the  states  and  rocks  of  what  we  have  termed  the  base  of 
Moel  Shabod,  and  the  slaty  cleavage  runs  in  the  same  direetioi^; 
via.  north-east  and  south-west.  The  same  rocks,  as  far  ea  wa 
were  competent  to  judge  of  them  from  below,  or  from  the  nume^ 
fons  and  often  very  large  fallen  masses,  were  the  same  to.  tilt 
very  summit,  with  the  exception  of  a  few  varieties,,  which  we 
shall  presently  notice.  We  perceived  many  instances  on  Iht 
large  scale  of  their  taking  the  rounded  form  already  noticed^ 
These  separate  masses  are  often  traversed  by  nearly  horiaK>atal 
lines,  or  oy  small  cavities  which,  from  their  nearly  ovate  figuresi 
might  be  assumed  to  have  been  derived  from  their  having  onoe 
been  occupied  by  substances  of  similar  form  :  they  do  not,  how- 
ever commonly  present  any  impression  ;  but  the  surface  ofaev»» 
ral  fallen  fragments  of  considerable  dimension  that  had>  tfepar 
rated  along  these  Unes,  were  covered  by  cavities  altogetner 
resembling  each  other,  and  several  of  them  presented  on  one 
msaa  the  casts  of  ribbed  shells.  These  lines  of  cavities,  it  will 
be- observed,  being  nearly  horizontal  and  parallel  to  each  other> 
were  about,  but  not  quite,  at  right  anj^les  to  the  slaty  cleavage 
ef  the  rock.  We  suoceeded  in  detaching  the  impression  of  a 
shell  lying  in  one  of  these  nearly  hpriaontal  lines,  from  a  rock 
perfectly  resembling  that  variety,  at  the  base  of  Moel  Shabod^ 
which  has  roost  the  appearance  of  homogeniety. 

Among  the  fallen  masses  in  this  pass,  we  found  some  resemv> 
bli»g  flinty  slate,  and  poss^essing  the  «ame  character,  though 
harder  than  those  occurring  around  and  upon  Moel  Shabod.  Wfs 
also  found  massesgreatly  resembling  a  steatitic  sabstanoe,  of  a 
yellowish-white  polour,  and  so  hard  as  to  ^^Id  vi\tia.  ^^^^^^^i?)  Ssc^ 
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the  knifey'though  here  and  there  yielding  to  the  actiongf  acid ; 
also  other  varieties  more  decidedly  slaty,  of  a  yeUov^isli  or  green- 
ish colour,  and  soften  The  following  varieties  of  rock  wiere  also 
found  in  the  pass.  Masses  resembling  in  every  respect  the 
base  rock  of  Moel  Shabod,  inclosing  otSers  of  a  darker  coloari 
which  also  were  softer,  and  very  decidedly  steatitic*  Very  large 
masses  of  the  same  rock,  often  highly  steatitic,  enclosing  fliotj 
slate,  in  pieces  from  the  size  of  a  pea  to  that  of  the  human  heaa. 
A  steatitic  rock  composed  of  small  particles  of  various  colouni, 
forming  in  the  aggregate  a  paste  or  a  greenish  hue,  enclosing 
(apparently)  angular  pieces  of  flinty  slate.  Red  and  white  bonK> 
stone  enclosing  translucent  quartz  and  steatite.  It  could  be 
perceived  only  on  the  weathered  surfaces  of  many  of  theisSii 
rocks  that  their  structure  was  slaty. 

Our  curiosity  was  naturally  directed  to  ascertain  whether  Ae 
large  slate  quarries  of  Nant-francon  constitute  a  part  of  the 
general  series  or  not.  These  quarries  are  situated  near  the  foot 
of  the  northern  termination  of  a  mountain,  a  little  on  the  west  of 
the  road  from  Capel  Curig  to  Bangor,  about  two  miles  beyond 
the  Inn  at  Tyn  y  Maes.  Tney  consist  of  three  principal  cavities, 
averaging,  perhaps,  200  to  300  feet  in  depth,  by  as  many  in 
length  and  width.  About  950  men  and  boys  are  employed  in 
quarrying,  splitting,  and  trimming  the  slates.  The  best  ara  not 
blasted,  but  split  by  wedges  parallel  to  their  cleavage  plane;  and 
thus  thick  masses  are  obtained,  which  again  are  split  by  means 
of  a  mallet,  and  the  application  of  the  edge  of  a  broad  and  sharp 
chisel  parallel  to  the  laminse.  The  slates  are  of  two  principal 
colours ;  viz.  of  the  ordinary  slate  colour,  and  of  a  purplish  or 
reddish  hue  :  the  latter  are  considered  as  the  best  slates,  being 
of  a  finer  grain,  and  splitting  readily  into  thinner  laniinsB  than 
the  others  :  occasionally  there  appear  specks  or  large  patches  of 
a  green  colour,  also  having  a  slaty  fracture,  but  of  a  closer  grain, 
very  much  harder,  and  translucent  on  the  edges.  The  quality 
of  the  slate  often  varies  greatly  in  a  few  yards,  or  even  feet. 

In  what  degree  the  slates  of  this  quarry  partake  of  the  nature 
^f  chlorite,  it  is,  perl^aps,  impossible  to  determine.;  it  is  veiy 
certain,  however,  that  the  irregular  surfaces  produced  by  fractur- 
ing the  slate  in  a  direction  opposite  to  its  cleavage  present  a 
granular  aspect  and  glimmering  lustre  much  resemblihg  chlorite, 
and  that  a  considerable  but  very  irregular  vein  of  qiiaftz  and 
chlorite  accompanied  by  calcareous  spar,  traverses  \h€  ablates, 
•the  chlorite  being  sometimes  in  a. crystallized  state^  sometimes 
in  the  form  of  slaty  chlorite;  large  masses  of  the  latter  are 
obseifvable  on  the  south-eastern  part  of  the  quarry,  and'lhbse 
blocks  of  it  were  very  numerous,  as  were  also  rolled  masses'  ctf 
it  in  several  parts  of  the  works. 
The  cleavage  plane  of  the  slates  here,  as  eyeiy'whfere'else,  is 
jn   i^e    directiqn  of  noTl\k«e^V.  ^M.  «^\x\Si^^^%t^|^J  to 


1 822.}    Geology  of  SntHodoti^  and  the  mrroynding  Ccwitry.    333 

the  80Qth«^ast  ^i  about  68^.  On  the  Bides  of  the  qaany.were 
perceiyed  numerous  fissures  possessing  a  certain  degree  of 
parallelism  among  each  other,  though  wanting  completely  that 
eyenness  and  continuity  which  belong,  generally  speaking,  to 
the  lines  of  regular  stratification;  and  as  these  fissures  are 
n^rly  horizontali  they  serve  materially  to  assist  the  quarry-man 
in  his  operations:  fissures  in  a  downward  or  almost  vertical 
direction  nearly  at  right  angles  to  the  cleavaee  plane,  are  lesa 
common,  but  experience  has  proved  that  the  slates  in  mass  may 
be  split  with  considerable  ease  in  this  direction,  though  without 
pro()ucing  an  even  surface  ;  thus  reducing  them  into  firagments 
partaking  more  or  less  of  the  rhombic  form  common  to  slates 
after  long  exposure  to  the  action  of  the  atmosphere. 

As  the  slates  of  this  quarry  dip  Uniformly  towards  or  under 
the. northern  termination  of  the  mountain  at  the  foot  of  which  it 
is.  situated,  we  became  desirous  to  ascertain  the  nature  of  the 
rocks  constituting  the  high  ridges  crossing  in  the  direction  of 
north-east  and  south-west,  thie  higher  parts  of  the  acclivity,  and 
which  of  course  are  incumbent  on  the  slates.  Ascending,  there- 
jfore,  we  cautiously  examined  every  rock  tV/  n7i£  to  a  considerable 
height.  For  some  distance  we  found  only  a  purplish  slate ;  but 
the  following  sketch  will  serve  to  explain  what  we  perceived : 


^»rvy 


a.  Continuation  of  the  quarry  slates,  but  less  firm,  and  of  a 
purplish  colour. 

6.  A  granular  rock,  yet  somewhat  slaty,  resembling  the  base 
rock  of  Moel  Shabod,  and  effervescing  by  the  application  of 
acid. 

c.  Green  slates,  resembling  chlorite  slate. 

d.  A  greeA  granular  rock,  containing  round  masses  of  calcare*- 
ous  spar,  decomposing  on  the  surface. 

e.  Slates.  ' . 

/'•  A  rock  chiefly  resembling  <2,  but  containing  abundance  of 
crystallized  quartz,  and  occasionally  chlorite:  effervesces  in 
patches ;  but  in  some  places  appears  to  consist  chiefly  of 
steatite.  '      '\ 

f.  Very  hard  slates  of  a  greenish  polour.    .  .;, 

..  Kc^cksresemblingys^nd  £/.  *         '     .' 

Host  of  the  rocks  and  slates'  6f'the^Tece^\il%dMJU^%^^^ 


rbeftibte  tkbelft  of  MoelShftbod^^that  yk4  eftnum^heeritateifi  i^d^ 
rin^  them  to  the  awax^  era,  and  h^e  ^so  the  direetiioil!  of  Mtatifi; 
cfttioit  is  itt  the  plane  of  th6  slaty  atrueture.  ='•  ■  ■  • 
'  In  otir  walk  to  the  Inn  at  iTjjniir'Mfies,  weexatmneclth^i^lM 
which  hftTebeen  cut  through  in  tbrming'the  h^w  road  iso  B^ith 
gor  n^riy  &t  right  angles  to  the^  plane  of  6tmtifie«t)oa ;  '^ut  ifrt 
d^weryed  Ot^Ij  the  repetitioii  of  the^  rocks  already  noticed,  idter*' 
Hating,  perhaps,  10  or  12  times  iridi  slates,  differing^  titUe'  w 
iiothitjig  fh>m  the  varieties  already  described. 

At  Ben  Giog,  which  is  nearer  to  Capel  Curig  than  thelM 
ftt  Tyn  T  Maes  by  abont  tw6  miles,  we  found  a  condiderabis 
change  m  the  appearance  of  some  of  thero^ks.  The  [M^TailiU^ 
character  here  is  so  decidedly  steatitio,  that  the  rodt  often 
assmnes  the  appearance  of  a  slaty  steatite,  or  of  a  taloose  rock 
df  a  green  colour,  soft  enough  to  yield  easily  to  the;  ncdl 
dn  the  cross  fracture,  and  coated  on  the  plane  of  its  rigiAxtt 
cleavage  by  a  soft  shining  substance  which  appears  to  be  gnefeii 
talc ;  occasionally,  howeirer,  it  is  harder,  splitting  readily  itM 
tbiti  lamintt,  the  edges  of  wbich  cut  j^ass  readily,  though  iikH 
j^kne  surfaces  are  soft;  we  conceive  this,  therefore,  to  con^ist^ 
fthemate  and  very  thin  layers  of  talc  and  quartz^  Speckn  ef 
calcareous  spar  appear  in  aoine  places,  and  here  a^  tliet>eals6 
macled  crystals  of  transparent  felspar.  Another  rock  with 
which  the  above  are  associated  appears  to  consist  of  greyidh 
steatite,  which  is  very  hard,  owing  as  we  assume  to  distiibution 
of  silex  through  the  mass.  This  rock  has  been  cut  through  dose 
to  the  bridge  of  Ben  Glog,  exposing  its  enclosed  masses  often  of 
some  inches  in  diameter,  of  crystallme  calcareous  spar,  of  which 
the  crevices  are  filled  by  transparent  quartz :  but  as  some  of 
these  rocks  effervesce  on  the  application  of  acid  to  the  surface, 
the  carbonate  of  lime  appears  in  these  instances  to  be  generally 
disseminated  throughout  the  mass.  A  rock  also  occurs  here 
plentifully,  which  is  finely  granular,  of  a. bluish-grey  colour,  and 
extretnely  soft,  which,  by  exposure,  k>ses  its  colour,  and  .passes 
into  a  sort  of  yellowish  slat^  steatite,  which  is  very  hard,  and 
perfectly  resembles  the  steatite  already  noticed  as  having  been 
round  among  the  debns  of  Uanbems  Pai^sJ  It  is  said  to  be 
among  the  slaty  talcose  rock  above  described  that  the  hone- 
stone  is  found  and  quarried  near  this  place.  Theiie  slates  and 
rocks  are  int^stratified  in-^o  usual  direi^tion.  ef  north-^ast 
and  south-west.  ^.   .      i.    ..       -..n 

On  the  low  walls  of  Ben  Glog  Bridge,  we  found*  several 
ittassei^  of  elate,  and  of  rock  having  more  op  less  of  skty  struc^ 
(Qr^>  containing  the  impressions  and  caMs-'of  shells.  '  -  -  -  i  • 
•  ■  In  the  walls' bounding  the  New  Road  between  Beh  Glog  and 
Capel  Curig,  we  observed  very  numerous  tabular  niiasaeiS''of«il 
rock  having  much  the  aspect  <rf*  ^  flinty  slater  anct  perfectly 
resembling  the  loose  fragments*  alrcfadydesei^bed'Sfs^.oi^vrring 
ftfonnd  Mocl  9tebod>^  «nd^  ift Uanberrii' IHM^   "^        '^  " 


iMMep  ,w^  damlot  doubt  froni  their  form  wctt^  found  int^MratU 
4Mi^iV^  tbe  other  rocks  of  this  neighbourhood^  and  from  the 
trifling  appeiuranoe  of  disintegration  on  many  of  them,  ^e  sue* 
p#eted  tb^m  to  have  been  quarried  fbr  the  purpose  to  ^hioh  they 
l\%ym  been  opjiUed.  We  did  not>  howe^er^  suooeed  in  finding 
the  qiaftny,  owing,  perhaps,  to  the  still  very  unfkvourable  state  <n 
tb^  weaiher.  We  tiare  since  been  informed  by  Mr»  Joe.  Woods, 
ihat'.ht;  has  se^n  the  quarries  in  question  in  that  n«ghbourhood, 
and  that  these  masses  are  found  as  we  had  suspeoted.  KoUed 
miyises  of  this  rock,  both  porphyritic  tad  otnerwise,  prevail 
eyciy  where  in  the  low  ground  and  valleys,  and  have  been  much 
usf^.  as  ja  building  stone. 

;  On  our  return  to  Capel  Curig,  we  passed  the  foot  of  Treian^  a 
fKKititain  of  considerable  elevation,  whose  remarkably  serrated 
«fl|tlinej  and  nigged  fecarp  attracted  our  attention,  and  induced 
&e  wiflh  of  ascending  it  for  the  purpose  of  becoming  acquainted 
^th  the  nature  of  its  constituent  rocks.  But  the  extreme  Wet« 
9ffl9  pf  the  weather  deprived  us  of  the  power  of  seeing  much 
tfaiat  'wouM  have  been  highly  interesting.  Mr.  Dawson  after^ 
^mrds  presented  us  with  a  specimen  of  a  rook  bavins  the  appear^ 
anc^'  of  a  conglomerate,  ana  resembling  some  already  described 
U;  uppeftring  near  the  base  of  Moel  Shabod,  and  which  ho 
iflfbrm^d  us  prevailed  on  the  ascent  of  Trefan.  The  same  gen« 
tii^M^n  showed  us  a  small  fi*agment  of  one  of  the  tW0  remarkable 
ilpright  pUlara  on  its  summit,  which  resembled  some  of  the  small 
grained  rocke^  hereafter  to  be  noticed,  as  occurring  near  the 
feHQunit  of  Snowdon. 

{To  he  cotUimued.) 


I    ■  : 


■-'11 
.1    1 


ARtlCLE  IL 

On  Siliceous  Petrifactiojis  imbedded  in  Calcareous  Rock. 

By  me  Rev.  J.  J.  Conybeare. 


I ' ; .  -■ 


J        ^     (To  the  Editor  of  the  Atmals  ofPJdhsophy.) 

'     OKAR  Sim .  ^'^  JBaftUMy  Oot,  It,  \9S%  . 

i-iTHB-perusal  of  the  note  occurring  at  p.  xii.  of  the  preface  to 
the  *'  Gfeology  of  England  and  Wales,"  nas  induced  me  to  sub* 
tnitta  a  rude  examir^ation  such  specimens  ais  I  possess  of  silice- 
ous, pettilhctions  imbedded  in  caltareous  n^ek.  I  ^^ish  that  my 
results  were  mort  calculated  to  tlirow  light  upon  their. produo- 
tiQn,.«iPind  tiiat  they  may  indiice  some  one  better  qualified  to  pay 
the$ubject  that  attention  which  it  demands.' 
A}\*^\(AM'ttl.in  separate  Branclits  protruding  from  the  Sulfate  of 
MiBimA  (appntenih  ^itiieit^iimlum  tm  weathered  .Patiions}  tjifdark 
tilUfi_\l»m§9me  {Mxildip.  Mlh^Thxi  eXpofled!{K>rti9H.  of  ooyal 
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oatirely  Bilieeous^  and  in  parts  studded  with  minute  crystalliza- 
tions of  quartz.  On  exposing  the  mass  to  the  action  of  diluted 
muriatic  acid,  I  found  that  the  siliceous  matter^^of  the  coral 
penetrated  but  a  very  little  way  into  the  limestone;  even  at  the 
point  of  entrance  the  branch  became  smaller,  and  its  organic 
character  much  obliterated. 

2.  Siliceous  Petrifactions  of  the  Stems  and  Plates  of  the 
Encrinite  beautifully  preserved  in  Relief  on  the  (weathered?) 
Surface  of  Limestone  Blocks.  (Bartington  Cleve,  and  MeU" 
dtps.)— -On  exposure  to  acid  exhibited  the  same  phaBnomena 
with  the  preceding.  In  both  cases  even  the  smallest  no- 
dules or  plates  of  limestcme  exhibit  in  their  interior,  organic 

f tortious,  of  the  same  species  with  those  siiicified  on  their  sur- 
lEu^es,  but  preserved  as  usual  in  calcareous  matter.  A  lucky 
fracture,  even  while  I  am  employed  in  transcribing  my  notes, 
has  denuded  for  me  a  branch  of  coral,  which  is  converted  on  the 
surface  into  silex,  but  almost  from  the  point  of  entrance  is  con- 
tinued in  calcareous  spar.  The  Umestone  in  which  these  fossils 
are  imbedded  gave,  upon  solution  in  a  dilute  acid,  a  residuum  of 
from  six  to  seven  per  cent,  consisting  chiefly  of  silex  in  a  state 
of  minute  division.  It  struck  me  forcibly  that  these  and  all 
specimens  of  the  same  nature,  which  I  recollect  to  have  seen 
from  the  mountain  limestone,  appear  either  to  have  been  detached 
from  the  exterior  of  the  strata,  or  to  have  occurred  in  small 
insulated  masses.  This,  joined  to  the  circumstance  already 
noticed  of  the  change  which  takes  place  in  the  substance  of  the 
fossil  after  its  entrance  into  the  limestone,  induces  a  conjecture 
that  the  source  of  the  silex  is  to  be  sought  for  in  the  iron  shot 
marie  which  occasionally  fills  up  the  interstices  between  the  cal- 
careous strata.  On  the  causes  which  may  have  operated  to 
produce,  either  in  this  or  any  other  formation  of  limestone,  the 
alternation  of  marly  or  slaty  beds,  I  do  not  venture  to  speculate. 

3.  Gryphites  preserved  in  coarse  Chalcedony,  from  Dunraven. 
— ^These  are  found  both  in  the  solid  lias  and  in  the  marie  which 
alternates  with  it.  A  portion  of  the  former,  in  which  a  chalce- 
donic  shell  was  totally  enveloped,  afforded  with  acid  a  residuum 
of  silica  mixed  with  a  small  proportion  of  alumina,  iron,  and 
bituminous  matter.  The  whole  residuum  amounted  to  nearly 
15  per  cent,  of  which  two-thirds  at  least  must  have  been  silica. 
In  the  lias  which  furnished  these  specimens,  I  observed  lai^e 
cornua  ammonis  having  their  interior  partly  studded  with  ctys^ 

'  tallized  quartz.  The  composition  of  the  has  beds,  especially 
towards  their  exterior,  is  so  variable  that  other  specimens  might 
possibly  furnish  a  yet  greater  proportion  of  silex. 

4.  A  Specimen  of  Chalcedonic  Shell  imbedded  in  a  very  Chalky 
Form  of  Green  Sand  {from  near  Stourhead,  Wilts). — From  the 
nature  of  the  matrix,  the  action  of  diluted  acid  very  readily 
extricated  the  shell  (a  portion  of  a  lar^e  pecten.)  The  acid  then 
attacked  the  shell  itself,  and  beifore  its  action  ceased,  had  dis- 
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solv)^  a  oonsidemble  portion  of  it^  a  fine  siliceous  powder. fi^lUng 
duriDg!  the,  process.  The  uadestroyed  portion  of  the  shi&U 
Ttxaaioed  as  a  thin  irregularly  shaped  mass  of  chalcedony.  On 
tbi6:  of  course,  acids  had  no.  further  effect.  The  specimen^  there- 
fore^  exhibits  a  singular  instance  of  a  shell  preserved  partly  in 
siliceous  and  partly  in  calcareous  matter. 

These  are  the  only  cases  of  this  phenomenon  which  I  hare 
liitberto  had  the  opportunity  of  examining. 

Believe  me,  my  dear  Sir,  very  truly  yours, 

J.J.CoNYB£ARE« 


Article  III. 

On  the  Geology  of  the  Malvern  Hills, 
By  the  Rev.  J.  J.  Conybeare. 

■  -  ,  • 

(To  the  Editor  of  the  Annals  of  P/iilosophj/.) 

IMY  DEAR  SIR,  Bath  Etuton^  Oct.  4, 1822. 

A  SHORT  residence  at  Malvern  in  the  summer  of  1821  enabled 
me  to  verify  most  of  the  statements  contained  in  your  brother's 
veiy  accurate  survey  of  its  neighbourhood,  and  to  observe  some 
few  circumstances,  the  detail  of  which  (as  they  are  unnoticed 
or  not  viewed  in  the  same  light,  either  by  that  gentleman,  or  by 
Mr.  L.  Horner),  may,  pernaps,  be  regarded  as  contributing 
somewhat  more  towards  tne  history  of  that  interesting  tract. 

I  would  first  notice  the  character  of  the  two  remarkable  con- 
glomerates connected  with  the  syenitic  rock.*  The  first  of  these 
ocburs  in  blocks  (which  I  was  unable  to  trace  to  their  original 
site)  a  little  southward  of  the  road  leading  to  the  Wych,  (The 
ws|]l  in  particular  which  supports  the  ground  in  front  of  the  cot- 
tage, named  North  Lodge,  contained  many  specimens  of  it.) 
It  is  composed  of  amorphous  nodules  of  the  small-grained  red 
syenite,  abounding  in  felspar^  imbedded  in  a  paste,  so  precisely 
resembling  the  nodules  themselves,  as  to  preclude  all  su{)position 
of  its  being  a  mechanical  mixture.  A  recomposed  granitic  rock 
(as  it  has  been  termed)  possessing  nearly  the  same  characters^ 
was  found  by  my  friei)d  br.  Daubeny  in  loose  blocks  hear  Ard- 
namuchan,  N.  6.  M.  Boufi  (Geologie  de  TEcosse,  p.  22),  mea- 
tions  a  rock  of  the  same  nature  as  occurring  near  the  Fall  of 
Fyers.  (See  also  Dr.  Macculloch's  Classification,  p.  580,  Q.  6.^) 
Another  conglomerate,  evidently  belonging  to  the  same  class^ 
wajB  found  in  situ  on  the  road  leading  from  Castle  Morton  Com- 

*  ll^ese  arej  if  I  mistake  potp  the  l^st  rocl^s  mentioned  in  Mr*  W.  PhSU^^s  Cata- 
lo^e.':-Tfad  tmnoe  i§  pmbabfy  diat  described  bv  Mx.  UHottuet^  T«^.'^.;^^v 
.S96,j  gg.  ?.  ■!  ■  ■  •    ■       •.'.:••■•'■       •.•■.-.■••■. 
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.jam  to.  Rag^tone  Hill..    InUxis.^l^Qt^.i^^^^ 

.iHg  Aia69  aye  of  a  aark  aqa  appaffejntjy  hprfj^pgeppous  jtij^pj,,*  jfot 
,xouch  unlike  that  through  !wV(y?.,the,jpas§ag^  of , the  '^ycflj.i^jcijt. 
/Jjiis  rock^  especially  the  imbeddi^^g  pa^te,  seems  t^  qeicpii^pqse 
.^ith  great  readiness  into,  a  greasy  clay,t.  a  clil^^r^j^t^rj  Qfien 
observable  in  the  less  crysjtajUne  and  obscurer  fprims:  of  gf^n- 

,  stone,    Th,e  quarry, frpa^.iYben9e  my  specii^^  ob|ajb|ied 

exhibited  no  tra,ces  of  stratification.,  Botii.  th^sje  con^loo^e^a^s 
pccasions^ly  contained  aodules  pf  quartz,  V  Whe|tt^r  Sey  are  to 
be  considered  a^ . contemporaneous  with^.or  posterior  tp^  the 
formation  of  the  great  syenitic  mass  .with  which  they  are  9pp- 
ixectedy  I  cannot  pretend  ev^n  to  conjecture.,  Appearances 
certainly  occur  which  might  countenance  the  beliei^  tl)g^t  tii|?re 
has  been,  to  some  extent  at  least,  a  second  in^^tration  or  injec- 
tion of  matter  identical  with  one  or  other  pf. the  constituents  of 
the  original  rock.  Thus  in  one  spot  I  found  a  vein  of  white 
felspar  containing  angular  fragments  of  dark  green  trap.  Some 
other  of  the  felspar  veins  would,  perhaps,  be  held  to  be  true 
veins,  and  the  dyke  observ€d15y  Mf.'W.- Phillips  seems  to  have 
every  pretension  to  the  character  of  a  true  dyke. 

At  the  north  or  rather  ftorth-west  extremity  of  Ragstone  Hill 
the  greywacke  appears  in  force,  and  assumes  a  much  more  cha- 
racteristic aspect  than  in  those  points  where  it  alternates^  with 
the  transition  lime.    Its  slaty*  variety  h6re  occurs  as  a  v^ry  dark 
(nearly  black)  shale,  the  appear^ince  pf  which  joiaed  with  the 
resemblance  which  its  compact  form  bears  to  some  of  the  coal 
measures,  has  tempted  some  of  the  neighbouring  cottagers  to 
make  trial  for  coal.  .  This  end  of  the  Hill  would,  ,pefh^p^^  be 
the  best  spot  for  studying  the. character,  of  the  grevwapke^,!^ 
.its  r,eIation  to  the  syenite. ;  I.  Iiave  to  regret  that  i;^either  my  t^we 
nor  my  health,  would  permit  my  accurately  exfuui|:^ing4  qr  pt^yipg 
'it.  a  second  visit.;]:  ,•-   :.•/•:...(,.:;  | 

\  .At  jthe  old  shaft,  known  as  WUliams^M^ne^/.t/ol^ld/uo,tCT^P® 
qf  meta^t  aiud^was  disposed  to  acquiesce  in  th^:g€||[ieral  b^f 
..tb?tt  the,  adventucers  had  been  misled  by/the  .pseudo-pae^ailic 
l^^pect.pf.the  QafcPirt  (disintegrating  mica)^..  unjbil  a  Jladv.  wl^) 
b^d  examined  tjhe  deads  with  greater ,  care,  .ii^foripaed  ipje,i  a^'I 
afterwards  pb^^ved  my^f^^  ^hoX,  .some  fp]iy»  portions,  of  .^hexopk 
cpntaiaed  v^ryr  minqte  sfxepks  ojf  ye^ow;  popper  aTidpajtphespqa- 
^^stingpf,  o^'.at  least  cojioured  by,  it^.carbpnate.  ^  Th^y  weri?fof 
yery<rai;e  ppcuf remoje,  \aud,  the  whole,,qi3^aj;ii^ity  which' I  saw  QoSald 
npt  hay^ieiMJe^ded  a  few  grains.  JJiey  who  k4ow  the.sajagiiiae 
temper <of  miners  ,wiil)^  however,  undeirstapd  that  theise  )pau£|t:i\iv?e 

.  *  See  Bou^,p.  ISO,  for  an  an^ogpiis  fact  \n  ^olerite  (aiigite  rock).     Oi  the  Con- 
liexion  of  trap  a*d  «jnenite;  see  Dt;  MalccuMbch  6h  tlifc  Islimd  of  RuM.  "    '  '^ '  "  "  j " 
« -^ ;  Itf  in  not  this  which  ihas^been  terlned  -  b^  Afii.  £h)niier  and  Mr.>  MT-^^KiA  ita^ 

t  Hand  specipiens  are  met  wit^  m  which  it  seema  difficult  to  ascertain  whaher  they 

into  each  other  ?  S.'  v 


"f^^'dcK^'li^^^  to'^und  a  venture  bn.'    Near 

*'^e  dobiU^df  ^tuji^ttitne^       hprnbledde  and  epidote  may  be  found 

^^tV^(UlBi^d  jiidre  difitihctly^  and  the  dark -green  mica  aggregatied 

IH'iC&y^^r  and^mor<^  ch^racte^^^  than  is  nsual.    The 

'  idl^r^X^^  is  of.  that  riariety  which  occasionally  scratches 

/gl&ta^   '  It  fttkes  rieadily  befdre  the  blowpipe  into  a  greenish-black 

'-p^^/    Th'6  di^ihtiegraiixig  variety  (Cat  Dirt)  is  more  difficult  of 

';ft^)6ir^  W^  the  result  more  slaggy.   I  may  add  that  the  quarries 

bf  tedbtiiry  liave  of  la|e  produced  many  specimens  of  a  trilobite 

■  niearl;^  re&eml}ling  that  of  the  South  Welch  transition  rocks  of 

'Dyni^lf^Wr^and  Built^  and  that  calcareous  spar  of  a  very  pure 

'h^  bolovria  found  in  large  lamincs  interposed  between  the  strata 

^(rf'nnieehioxt^.    J^  could  not  find  it  crystallized.    If  it  occurs  In 

Vmt  fftate»  it  intei  form  specimens  of  singular  beauty. 

'"■'''''         Befiere  me,  dear  Sir,  very  truly  yours, 

J.  J.  CONYBEAEC; 


:'f.  1    •• '    '  ■ '         ■ . ; 


ARTICLE    IV, 

'jRiply  to  Messrs.  Toting  and  Bird,    By  N.  J.  Winch,  Esq. 
;"  '       '  (To  the  Editor  ofiheAniiahof  Philosophy.) 

1    ■   HofWEVERunT^illihg  I  may  be  to  occupy  your  pages  with 

^Wijhtrttvtlrsy,  yet  as '  an  honoraty  member  of  the   Geological 

^Sdfeifety  of  london,  I  consider  it  a  duty  I  owe  to  that  body  not 

ctd'itHbtf'the  miftrepresentatibds  df  the' Rev.  Mr.  Young  arid  Mr. 

Bird,  of  Whitby,  printed  in  your. last  number^  to  stand  on  record 

mntry  1 

beloKlg 

iftttndtteta^  thte'uppisJ^'beds  consist  of  sands^tome,  shale,  and 

Yn»^tptt6,  Witfc'tMh  seanlsbf  feOal,  fheloWer  b^  df  lihate  6r  aluta 

iSate;^  but '  thfe  llm^btOhlB  and  coat  'are  not  interstraiified  irith  the 

iWfer'^fedeihrough^nt  th^4«'hoiedii^.«6r,  And  in  mfeny  places  the 

■Wtem'shiftleljasseft^  dUt;  6f  po&^essrdfe  a'terjr  thih'covteting,'wiy 

W^tc/  •**  m(MS'bf  geolifgif  bethgfornied  chfilyfrom  the  inspection  of 

'H'i^'iintihd  mtyi'dtr    {9ee  Ihtrtdubtioh  to  Conybe^te  attd 

-l^^tf^'il  OtrtKiiey  o!f  O^ofgy;  p.  xlv.)'   1*ey  h^Ve  considered 

th^  yfpMT  stirata  and  lower  stratum  as  distinct,  formations,  and 

upon  tbis  asstumption  tfaje  whole  of  [their  statements  rest.   .  On 

«!ick{lhte  premisses  they  attempt  to  convict 'me  of  what^thiey 

term  .gross  mistake^^  bpt  let  my  account  of  the  outline  of  the 
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pance  between  me  and  that  gentlemau  will  be  fooudio  be  very 
anconsiderablei  especially  when  it  is  recollected  that  six  yeari 
have  elapsed  since  my  short  tract  was  written.  With  their  own 
hypothesis  in  view,  your  correspondents  assert  that  I  describe 
.the  ooUte  formation  as  immediately  succeeding  or  being  in  the 
vicinity  of  the  northern  Cleaveland  Hills^  but  my  line  of  demar- 
cation^ already  referred  to^  will  serve  to  show  the  fallacy  of  this 
.statement;  and  Robin  Hood's  Bay  not  being  more  than  between 
sLs:  and  seven  miles  from  the  oolite  hills,  I  still  think  these  ma^ 
be  seen  when  three  miles  south  of  that  place.  Another  of  their 
leading  remarks  is>  that  I  associate  Danby  Beacon  with  the 
mountains  of  the  northern  part  of  the  district,  '^  whereas  it  is 
one  of  the  most  southern.'^  The  truth  is,  that  the.  hill  in  ques- 
tion is  26  miles  distant  from  the  southern,  and  eight  from  the 
northern  termination  of  the  lias  formation  at  the  foot  of  Rose- 
bury. 

The  minor  objections  may  be  dismissed  in  a  few  words. 
Felay  Head  is  in  the  oolite  district  (see  Greenough's  map).  AU 
the  shale  beds  of  the  lias  formation  contain  nodules  called  ironstone 
balls,  consisting  of  carbonate  of  lime^  clay,  and  peroxide  of  iron. 
That  the  hard  shell  limestpne  of  the  vale  of  Pickering  is  distinct 
from  the  Thirkleby  limestone,  I  am  now  convinced  oy  the  evi- 
dence of  Prof*  Buckland  in  his  paper  on  the  Kirkdale  cave,  the 
former  being  a  bed  in  the  oolite,  and  the  latter  a  bed  in  the  lias 
formations.  I  am,  Sir^  your  obedient  servant, 

N.J.  Winch. 


Mfe 


Article  Vt 

Chi  some  peculiar  Crystak  of.  Sulphate  of  Potash. 
By  Richard  Phillips,  FRS.  L.  &  K  &c. 

The  crystals  which  I  am  about  to  describe  were  presented  tO 
me  by  Mr.  Hills,  of  Bromley,  patentee  of  the  advantageous  mc^ 
of  preparing  sulphuric  acid  from  sulphuret  of  iron;  they  were 
formed  bjr  slow  crystallization  in  a  large  (quantity  of  the  solution 
of  the  residuum,  after  preparing  nitric  acid  from  sulphuric  acid 
and  unrefined  nitre. 

From  such  a  source,  it  would  be  expected  that  crystals  of 
sulphate  of  potash  only  would  be  procured,  but  as  the  form  rf 
the  crystals  in  question  is  totally  different  from  that  which  sul- 
phate of  potash  usually  presents,  it  appeared  to  me  possible 
either  that  they  might  contain  water  of  crystallization,  or  e;s:ces$ 
of  acid,  that  tney  might  pontatn  chlorine,  of  coQ^istiOf  ^-doubj^ 
salt  with  an  alkali  and  earthy  base ;  or,  lastly,  th^^t  the.c^jst^lf 
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might  be  a  compound  of  sulphate  of  potash  and  sulphate  of  soda; 
tome  of  these  circumstancedy  it  appeared  to  me,  miffht  arisfe 
from  the  imDurities  with  which  nitre  in  the  state  in  which  it  is 
iittjported  is  Known  to  abound. 

^  The  crvBtals  are  of  various  lengths ;  the  longest  is  about 
eisht  inches^  7-8th8  of  an  inch  wide  near  the  baae^  and  about 
huf  an  inch  thick ;  they  suffer  no  change  by  exposure  to  the  air. 

To  determine  whether  they  contain  water  of  crystallization^  of 
which  sulphate  of  potash  is  well  known  to  be  devoid ;  100  grains 
were  subjected  to  a  strong  red  heat  in  a  platina  crucible ;  the 
bss  amounted  scarcely  to  a  ^rain :  it  is^  thereforCi  evident  that 
the  crystals  contain  no  combmed  water. 

In  order  to  discover  whether  the  crystals  contain  any  excess 
of  aeid|  100  grains  were  dissolved  in  water,  the  solution  reddened 
litmus  paper  slightly ;  two  grains  of  crystallized  carbonate  of 
soda  were  added  to  it :  it  then  ceased  to  act  upon  litmus  paper, 
and  on  the  addition  of  two  grains  more  of  carbonate  of  soda,  the 
solution  reddened  turmeric  paper  strongly.  It  is  evident,  there- 
fere,  that  this  small  excess  of  sulphuric  acid  was  in  the  state  of 
mixture,  and  not  of  combination ;  indeed  from  the  slight  loss 
occasioned  by  exposure  to  heat,  it  was  evident  that  uie  salt 
ipould  not  be  bisulphate  of  potash,  nor  indeed  does  the  form  of 
Its  crystal  more  resemble  that  of  the  bisalt  than  of  the  common 
sdj^ate. 

The  salt  does  not  appear  to  contain  any  combined  chlorine ; 
when  nitrate  of  silver  was  dropped  into  a  solution  of  it,  it 
became  sU^htly  opalescent,  but  no  precipitation  occurred.  To 
separate  solutions  of  the  salt,  I  added  ammonia,  carbonate  of 
ammonia,  and  carbonate  of  soda,  but  no  precipitation  whatever 
occurred ;  therefore,  the  salt  is  not  a  double  compound  of  an 
alkaline  and  earthy  salt. 

To  determine  whether  the  crystals  are  a  compound  of  sul- 
phate of  potash  and  of  sulphate  of  soda,  it  was  necessary  only 
to  add  the  equivalent  quantity  of  nitrate  of  barytes.  Hydrogen 
being  1,  an  atom  of  sulphate  of  potash  is  88,  and  that  of  sul* 
jhate  of  soda  72 ;  consequently  a  salt  constituted  as  I  have 
^posed  it  possible  this  might  be,  would  be  represented  by 
80  +  72  ?5  160 ;  an  atom  of  nitrate  of  barytes  is  132 ;  there- 
fore 25  grains  of  the  double  salt  ought  to  decompose  41*25  grs. 
of  nitrate  of  baiytes  ;  I  found,  however,  that  considerably^  l^s 
of  the  b^tic  salt  was  sufficient ;  for  when  40  grains  of  nitrate 
of  barytes  bad  been  added  to  a  solution  of  25  of  the  salt,  the 
filtered  solution  gave  a  copious  precipitate  on  the  addition  of 
milphuric  acid. 

From  these  experiments  I  considered  the  salt  to  be  mere  sul- 
phate of  potash.  In  order  to  arrive  at  a  knowledge  of  the  form 
of  the  crystals,  I  submitted  them  to  the  examination  of  my  bro- 
ther^,  Mr.  William  Phillips,  who  ha9  favour^  la^  with  tb^  fpU 
Icnniig  statem^ : 

wr  .       ...    ^  ......   - 


1 

d^  Mr,  WSUamPhilHpsoHthe  Fotinofiomt       [Not. 

■  • 

On  the  Form  of  ithe  before-mentioned  Crystals.   By  William  Phil- 

Hps,  FLS.  MGS.  8cc. 

I  return  the  crystals  witji  drawings  of  their  forms  (figs,  1  to  6 
inclusive,  PL  XVI),  of  about  the  size  of  the  crystals  themselves,  , 
but  made  somewhat  roughly,  not  having  been  done  according  to 
rule,  but  only  by  the  eye,. 

TTiese  crystals  yield  to  mechanical  division  parallel  to  the 
planes  My  T,  and  r,  and  the  following  admeasurements  by  means 
of  the  reflective  goniometer  of  Dr.  WoUaston,  show  that  the 
primary  form  is  a  right  rectangular,  but  not  square  prism,  and 
especially  the  angles  of  c  on  r,  and  c',  fig.  3,  on  the  adjacent 
plane  over  the  edge  x. 

The  constant  convexity  of  the  plane  b  (which,  however,  from 
that  circumstance,  may'  rather  be  considered  as   a  series  of 
planes  than  as  one  plane)  has  rendered  it  impossible  to  obtain 
any  measurement  from  its  surface  with  another  plane  on  any  one 
of  the  crystals  ;  while  the  nearly  constant  concavity  of  the  plane 
m  has  rendered  it  almost  equally  impossible  to  ascertain  its  angle  r 
with  any  other  plane  accurately.     Arguing,  however,  from  ana- 
logy, we  should  assume  that  the  plane  b  probably  consists  of  a 
combination  of  the  planes  m  and  n,  especially  since  the  planes 
a  and  c  appear  at  both  extremes  of  the  crystals,  figs.  2  and  3. 
All  the  crystals  of  these  forms  show  the  same  convexity  on  the 
planes  on  one  side,  and  concavity  on  those  of  the  other  side,  of 
the  plane  d, 

Tne  ordinary  crystals  of  the  sulphate  of  potash  are  in  the  form 
of  two  six-sided  pyranaids  united  at  a  common  base,  but  some- 
times separated  by  a  short  intervening  prism,  and  variously  modi- 
fied, fig.  7.  These  crystals  cleave  parallel  to  the  planes  of  the 
prism,  and  to  that  replacing  the  summit,  that  is,  parallel  to  all 
the  planes  of  a  regular  six-sided  prism  measuring  on  the  lateral 
planes  precisely  120°  by  the  reflective  goniometer.  This  circum- 
stance, apparently  so  decidedly  at.  variance  with  the  cleavage  of 
the  crystals  figs.  1  to  6,  and  the  apparent  incompatibility  of  their 
external  forms  with  that  of  fig.  7,  induced  me  to  conclude  that 
this  substance  must  be  peculiar  in  possessing  two  primary  forms 
having  no  relation  to  each  other ;  for  it  appeared  certain,  that,  as 
the  double  six-sided  pyramid  may  be  cleaved  parallel  to  all  the 
sides  of  a  regular  hexadral  prism,  M  M  M,  T,  fig.  7,  that  that  solid 
must  be  the  primary  form  of  these  crystals,  notwithstanding  the 
almost  constant  appearance  of  a  line  passing  along  the  plane  o, 
in  the  direction  of  the  dotted  line  on  that  plane  of  fig.  7,  and 
which  had  tempted  me  to  suspect  the  possibility  of  these  crys- 
tals being  macles,  or  hemitrope  crystals. 

After  arriving  at  the  fore-inentioned  conclusion,  I  showed  the 
feketches  to  my  friend  H.  J.  Brooke,  Esq.  who  perceived  a  cir- 
cumstance that  had  not  made  a  sufficient  impression  on  my 
mind ;  namely,  that  the  measurement  of  the  planes  M  on  d,  figs. 
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\  5 J  corresponds  with  M  on  d,  fig.  7,  whence  he  inferred  that 
7  is  a  macled  crystal  consisting  of  the  sections  of  several 
stals  so  united^  that  M  on  M  or  M  is  precisely  120^^  and  hence 
ecame  apparent  why  these  crystals  should  cleave  parallel  to 
se  planes  and  to  T,  or,  which  is  the  same  thing,  to  the  planes 
L  six-sided  prism.  The  measurement  of  M  on  s,  fig.  7,  since 
3n,  confirms  the  opinion  that  these  crystals  are  in  reality  the 
^les  already  described ;  and  their  structure  will  immediately 
perceived  on  comparing  the  planes  M  d  sT  with  the  same 
Qes  of  figs.  3  and  6. 

Figures  1  to  6. 

MonT 90°  (/ 

PonM,orT 90  0 

Mondord' 146  30 

M  on  s 127  0 

M  on  0 150  0 

M  on  e 150  0 

Ton* 143  10 

Tond 123  30 

Mono 137  20 

Monc 1  ,,.  Q 

Monc' /^^^  ^ 

conc^. 112  10 

Over  the  edge  x J 

Monm 142  30 

mourn , 1 12  30 

Tonw. 123  55 

Monw 147  30 

w  on  w 120  0 

Figure  7. 

M  on  T 90  0 

Mondord' 146  30 

Mons , 127  0 

Mono 150  0  ■ 

MonM 120  0 


Article  VI. 

ract  from  a  Memoir  on   the   Composition  of  the  Alkalim 

Sulphurets.    By  M.  Berzelius. 

(Continued  from  p.  288.) 

,  THEREFORE,  mixed  some  subcarbonate  of  potash  with  a 
It  excess  of  sulphur,  and  heated  the  mixture  until  the  sul- 
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phur  fused;   the  combination  then  began  to,. ta](.e  place ;:tbe 
compound  blackened,  fused,  and  swelled.    It  was  V^pt  at  this 
temperature  until  the  fusion  was  complete  ;  at  this  periodi  the 
lamp  was  withdrawn.    After  cooling,  the  mixture  was  found 
divided  into  two  distinct  layers ;  the  upper  was  yellow,  and 
consisted  of  sulphur ;  the  lower  was  hepar,  but  which  hi^  not 
the  bright  red  colour  already  mentioned.    A  portion  of.thjs 
hepar  was  dissolved  in  boiUng  water,  precipitated  by  muriatic 
acid,  boiled  to  expel  the  sulphuretted  hydrogen  gas,  filtered,  and 
evaporated  to  dryness.    There  remained  upon  the  filter  0"734 
gramme  of  sulphur,  and  the  salt  weighed  !•  1  gramme.     Having 
observed  that  when  hepar  is  prepared  in  considerable  quantity, 
the  sulphate  of  potash  is- not  found  equally  dispersed,  I  redis- 
solved  the  salt  obtained  in  water,  and  precipitated  it  by  muriate 
of  barytes:  0*321  gramme  of  sulphate  of  barytes  was  obtained, 
which  is  equivalent  to  0-2416  gramme  of  sulphate  of  potash. 
There  remains  then,  for  the  muriate  of  potash,  0'8686,  contain- 
ing 0*45  of  potassium,  which  was  combined  with  0'734  gr.  of 
sulphur :  then 

45  :  73-4.::  100  :  163-M 

But  1 64*24  constitute  8  atoms,  and  bj  adding  the  2  atoms  which 
escaped  in  the  state  of  sulphuretted  hydrogen,  we  have  10  atoms 
of  sulphur  for  one  atom  of  potassium.  I  oDserved  afterwards 
that  the  compound  which  had  a  brighter-red  colour,  appears  only 
when  sulphur  condenses  during  the  cooling  upon  the  hepar  before 
it  is  quite  hardened. '  As  it  does  not  form  when  the  hepar  fused 
under  or  with  sulphur,  and  as  the  water  does  not  combine  with 
its  excess  of  sulphur,  it  *  appears  to  be  a  mixture  of  hepar  and 
sulphur,  the  brighter  colour  of  which  is  derived  from  the  latter 
substance,  tut  which  does  not  form  a  real  and  determinate  com- 
pound. 

I  have  already  observed  that  when  the  sulphate  of  potash  is 
decomposed  at  a  high  temperature  by  s]ulphutetted  hydrogen 
gas,  a  briglit  hepar  is  obtained,  which  is  perfectly  transparent, 
and  of  an  orange  colour^  and  appears  to  be  XS"^;  and  that  when 
the  same  salt  is  deconiposed  by  sulphuret  of  carbon,  K  S^  is 
formed :  this  is  not]  transparent],  and  its  colour  is  not  so  fine  as 
the  former.  Tn  these  operations,  the  same  proportion  of  sulphur 
in  excess  usually  occurs.  Carbonate  of  potash  weighing 
0*7815  gramme  was  fused  with  1*5  gramme  of  sulphur,  in  sul- 
phuretted hydrogen  gas.  The  excess  of  sulphur  was  expelled, 
and  sulphuretted  hydrogen  gas  was  passed  over  the  fused  mix- 
ture as  long  as  water  was  formed.  This  fluid  was  always  accom- 
panied by  sulphur,  which  was  deposited  as  lon^  as  water  was 
f  reduced.  The  operation  being  finished,  the  mixture  weighed 
•18  gramme.  It  contained  0*442  gr.  of  potassium,  which  was 
consequently  combined  with  0*738  gr.  of  sulphur :  but 

44-2  :  73-8  : ;  100  :  16^^  '  ^ 
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••  ••• 
and  164*24  constitute  8  atoms.    As  in  this  operation^  K  S^  -^ 

9  K  S^^iB  at  first  formed,  and  as  the  atom  of  sulphate  of  potash 
is  aftervtrards  reduced  to  K  S*,  the  whole  ought  to  form  K  S' ; 
bat  what  shows  that  it  is  a  decided  compound,  and  not  a  mere 
mixture,  is  that  all  the  sulphur  of  the  sulphuretted  hydrogen 
escapes  with  the  water ;  and  consequently  no  K  S''  is  formed, 
as  happens  when  the  sulphate  of  potash  only  is  decomposed. 
The  compound  becomes  opaque  after  cooling. 

The  hepar  obtained  in  the  preceding  experiment  was  after- 
wards mixed  with  half  its  weight  of  sulphur,  the  mixture  was 
distilled  until  sulphur  ceased  to  come  over,  when  sulphuretted 
hydrogen  gas  was  passed  through  the  apparatus.  Ine  hepar 
then  weighed  1*269  gramme;  that  is,  100  parts  of  potassium 
were  combined  with  184'67  of  sulphur,  which  makes  exactly 
9  atoms. 

Two  grammes  of  bicarbonate  of  potash  decomposed  by  sul- 
phuretted hydrogen  in  a  similar  apparatus  gave  1*49  gramme  of 
a  pale-yellow  crystalline  salt,  in  which  100  parts  ofpotassium 
were  combined  with  91  of  sulphur  and  of  hydrogen,  as  we  shall 
presently  see.  I  added  one  gramme  of  sulphur,  and  the  mass 
was  again  fused  in  a  current  of  sulphuretted  hydrogen  gas, 
until  tne  distillation  of  sulphur  ceased.  The  matter  then  weighed 
2*243  grs. ;  thus  100  parts  of  potassium  were  combined  with 
186  parts  of  sulphur;  which  also  makes  9  atoms. 

In  a  weighed  retort  1*079  gramme  of  carbonate  of  potash  was 
jfused  with  0*302  gr.  of  sulphur.  Combination  iramediately  took 
place  at  a  temperature  scarcely  exceeding  that  requisite  for  the 
fusion  of  sulphur,  and  the  mixture  was  exposed  during  an  hour 
to  tlie  same  aegree  of  heat ;  for  when  it  was  stronger,  the  car- 
bonic acid  gas  was  extricated  rapidly,  carrying  with  it  much 
sulphur  in  the  state  of  a  white  vapour.  The  temperature  was 
raised  afterwards  until  the  mass  fused :  when  it  had  been  tho- 
roughly liquefied,  and  bubbles  ceased  to  appear,  the  operation 
was  stopped.  The  apparatus  had  lost  0*166  gramme  in  weight, 
which  was  carbonic  acid  that  had  escaped.  This  corresponds 
to  0*3636  of  potash,  of  which  one-fourth  equal  to  0*08838  com- 
bined with  the  oxygen  of  the  remainder,  and  to  0*02933  of  sul- 
5hur,  fornaed  sulphate  of  potash.  There  remain  then  0*302  — 
•0293  =s  0*2727  gramme  of  sulphur  which  were  combined  with 
6*22  gr.  ofpotassium ;  then 

22  :  27*27  : :  100  :  123*99 

and  123*18  indicate  6  atoms  of  sulphur. 

The  same  experiment  was  once  more  repeated,  and  gave  the 
isame  result  I  employed  more  potash  than  the  sulphur  was 
capable  of  decomposing  :  thus  the  affinity  of  the  carbonic  acid 
for  the  potash  prevented  the  combination  of  the  sulphur  with 
the  potash  and  its  Imse.    Then^  when  sulphur  is  fused  at  a  low 


red  heatf  with  mpre  carbouaibe  ofnPQt^IiJiliap.it  J8\6|Lp^l^,qC 
decomposing,  it  forms  K,  S^.  It  folio w,s^  ajl^p  from  tfei^^KperiT 
ment,  that  100  parts  of  ^ubcarbonat^o/ potash  ^re  decpwppsedt 

at  alpw  red  heat^by  58-22  of  sulphur,  an/i  ii  tpmp'iheu 

When  this  compound  is  mixed  with  ep  excess  of  parbonate  pt, 
potash,  and  heated  to  redness,  it  boils  slowly,.  9^nd  gives  piiji^ 
some  carbonic  acid  gas  ;  but  as  at  this  teniperature  the  glass  19. 
acted  upon,  it  is  dfimcult  to  determine, whether  the  evolution  (^f 
carbonic  acid  gas  arises  from  this  cause,  pr  from  the  forma^b^ 
of  a  lower  sulphuret  of  potassium.  The  experiment  was  repeated 
in  II  small  platina  crucible,  in  which  3' 7  grammes  of  carbonate 
of  potash  were  mixed  with  0*5  gramme  of  sulphur.  The  crucitle 
was  placed  in  another,  and  surrounded  with  powdered  charcoal 
and  these  were  put  into  p,  third  crucible  ;  they  were  all  perfectly 
closed  with  lids.  The  object  of  this  arrangement  was  to  prevent 
the  access  of  atmospheric  air  during  cooling.  TTie  mixture  was 
heated  for  a  long  time  at  a  very  low  temperature  to  prevent  the 
loss  of  sulphur  which  might  occur  during  the  extrication  of'  the 
carbonic  acid  gas  ;  the  heat  was  afterwards  gradually  increasecl 
to  redness,  and  kept  up  to  this  degree  for  naif  an  hour.  Thie 
weight  of  the  cooled  crucible  was  diminished  by  0*364  gramn^e^, 
caused  by  the  disengagement  of  carbonic  acid  gas,  and  cor^s- 
ponding  to  0*78  gramme  of  carbonate  of  potash.  Of  this  quan- 
tity, one-fourth,  or  0*195  gramme,  had  combined  with  6*0'66  gr.' 
of  sulphur  to  form  sulphate  of  potash,  so  that  0*434  of  sulphur 
were  combined  with  0*486  gr.  of  potassium ;  but 

48*5  :  43-4  ::  100  :  80*95 

Then  82  would  indicate  4  atoms,  and  the  difFereuce  may  arise 
from  the  disengagement  of  sulphur  which  might  have  accoqipa- 
nied  the  carbonic  acid  gas  at  the  commencement  of  the  ope^ra- 
tion,  when  its  escape  could  not  be  discovered,  nor  the  h^ 
regulated. 

The  result  of  this  experiment  is  then,  that  when  K  S*  mixe4 
with  carbonate  of  potash  is  exposed  to  a  red  hl^^t,  an  a^dditional 
portion  of  carbonate  is  decomposed,  and  K  S*  iis  fornaedi-.a 
degree  of  combination  in  which  the  affinities,  of  the  sulphv^r  a^nd 
carbonic  acid  are  counterbalanced  ;  XOQ  paits.of:  ca,rbonate,of 
potash  form  then  with  43*78  parts  of  sujphur  .. 


/I 


The  hepar  obtained  by  this  operation  is  green,  a  'colour  wWch 
evidently  does  not  belong  to  the  siJilphurist(Df>potassium>  When- 
it  had  been  dissolved  in  water,  it  deposited  a  spongy  snbdteinde, 
of  a  reddish-brown  colour,  which 'W£lshydro9ulphure<i«ofplattna. 
The  crucible  had  lost  0*3  of  a  gramme  kr^ weight;  ^^herer'tf^fi, 
thei^foie^r formed ji  deoblq  sulpbui^t<pf  jpc4alisiili»'jaiid  plabi^< 
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X'S^' '+  iP^";  ^bfft  ffiat^hich  clearivproves  that  this  cotopound 
wtis  fonised-  aftei'  that  of  K  S\  is  that  in  the  contrary  case,  the 
tWa  atoms  in  excess  of  XjS^  could  not  to  expel  the  carbonic 
acid  fi^m  the  potash  ;  they  would  have  no  action  upon  it, 
exactly  is  it  K  S*  only  was  formed,  and  besides  one-third  of 
K  S*  could  not  combine  with  the  platina^  at  the  end  of  the  opera- 
tion, Without  being  accompanied  oy  some  change  in  the  weight. 
A  ife  seeii  by  this  now  difficult  it  is  to  obtain  KS*,  at  least  by 
tHis  xneihod,  because  in  ?lass  vessels  the  silica  of  the  glass 
(jpposed  its  formation,  and  in  metallic  vessels,  the  sulphur  is 
divided  between  the  metal  and  the  potassium,  forming  a  double 
^Ibh'uret, 

These  experiments  also  show  the  action  exerted  by  the  alkaline 
sdlphuretd  in  fusion  upon  the  metals :  the  metal,  provided  it  be  in 
sufficient  quantity,  divides  the  sulphur  with  the  potassium,  until 
KS*  is  formed.  In  these  double  sulphurets,  the  number  of  the 
atoms  of  the  metallic  sulphuret  produced  is  determined  by  the 
nunlbidt  of  atoms  of  sulphur  in  the  sulphuret  of  potassium. 
E5Li)erietice  has  shown  that  many  of  these  double  sulphurets  are 
diecompbsed  by  water,  which  separate  some  sulphurets  such  as 
tho^  of  lead,  silver,  and  copper ;  while  others  are  dissolved,  as 
the  sulphurets  of  arsenic,  tungsten,  tin,  and  gold.  We  shall 
hereafter  refer  to  these  interesting  compounds. 

We  have  then  acquired  a  knowledge  of  several  sulphurets  of 
potassium,  which  contain  2,  4,  6,  7,  8,  9,  and  10  atoms  'of 
sulphur. 

1.  X  S*,  obtained  by  reducing  sulphate  of  potassium  by 
hydroeen. 

2.  K  iS*,  by  fusing  carbonate  of  potash  in  a  red  heat,  with  a 
quantity  of  sulphur  less  than  required  to  decompose  it. 

'  3;  A  S*,  by  heating  the  above  mixture  slowly,  until  it  fuses, 
and  without  ebullition  or  evolution  of  any  gas. 

4;  K  S'y  by  reducing  sulphate  of  potash  with  sulphuretted 
hjj^rogeii  gas.  ■' 

6.  K  S%  by  keeping  the  hepar  at  a  maximum  in  fusion  in  sul- 
jihurttted  hydn>g6n  gis,  until  neither  water  lior  gas  are  disen- 
^ffed,  or  by  tedUcmg  sulphate  of  potash  with  sulphuret  of 
carbon:  '  ' . 

•  6.  XS*,  by  fuiing  the 'j^recedirig  with  sulphur,  the  excess  of 
which  is  driven  off  by  fei  moderate  heat,  a  current  of  sulphuretted 
hydrogen  gas,  or  any  other  gas  which  contains  lib  oxygen,  being 
passed  over  the  liquefied  n^as.e. 

7.  K  S^^,  by  the  fusion  of  carbonate  of  potash  with  an  excess 
of  ^pli«r,'tiU  nQr  cavbonic  acid  g'as  is  evolved;  It  is  not  requi- 
sUet6rai3e  the  temperature  abovea  red  heat,  to  decompose  the 
salt  qompletely. 

The  Qombiaatious  in  which  the  sum  of  the  atoms  of  sulphur  is 
ewvessedby  eifea  numbers^  anawer  to  1,  2>3,i4^  and  5  atoms  of 
fi^«dt^teQM[  fQr.ettdkcatoiiiiOfvpotassiifmf  potaelt  heiing.oQasidered  ad. 
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composed  of  one  atom  of  metal  and  an  atom  of  oxygen.  These 
combinations  agree  with  both  modes  of  leckoning  the  atoins^ 
and  the  methods  of  obtaining  them  are  such  as  necessarily  pro- 
duce compounds  of  determinate  proportions. 

As  to  those  in  idiich  1  atom  of  potassium  is  united  to  7  or  9 


5 
& 
3 


atoms  of  sulphur,  and  we  cannot  admit  of  half  atoms.  I  am,  \ 
however,  far  from  re^rding  the  thing  as  proved  by  these  conw  J 
pounds,  especially  smce  we  know  that  magnetic  oxide  of  iron,  \ 
DOth  natural  and  artificial,  is  composed  of  two  diiferent  oxides  of 
iron,  and  it  is  consequently  possible  that  the  above  combinatioDs 
ma;^  contain  two  degrees  of  sulphuration,  which  might  be  either  E 
entirely  similar  to  the  two  compounds  K  S^  and  K  o^,  or  at  least  ^ 
very  nearly  resembling  them.  ° 

I  ought  not,  however,  omit  to  observe,  on  this  occasion,  that  ^ 
in  all  my  experiments,  with  very  few  exceptions,  the  quantity  of 
sulphur  has  yerf  little  exceeded  that  indicated  by  calculation. 
This  happens  either  because  the  atom  of  sulphur  is  actuaUy 
heavier  than  it  has  been  reckoned,  or  which  seems  more  proba- 
ble, because  the  last  portion  of  sulphur  is  expelled  with  diffi- 
culty, 

III.  Combination  of  Sulphuretted  Hydrogen  with  Potash. 

I  have  already  shown  that  the  subcarbonate  of  potash  decom- 
posed by  sulphuretted  hydrogen  gas,  gives  a  hepar  of  a  bright- 
yellow  colour,  which  crystallizes  on  cooling,  and  which  has  ii 
crystalline  fracture  like  that  of  salts;  20't$7  grammes  pf  sub- 
carbonate,  subjected  to  a  dull  red  heat,  were  exposed  to  a  cur- 
rent of  sulphuretted  hydrogen  gas  until  no  water  was  produced; 
it  was  not  accompanied  by  sulphur.  The  excess  of  sulphuretted 
hydrogen  gas  escaped  without  having  undergone  any  alteration, 
and  merely  mixed  with  carbonic  acid  gas :  the  action  of  the  heat 
was  continued  for  about  six  hours.  The  fused  mass  was  in  a 
state  of  continual  ebullition,  which  was  undoubtedly  caused  by 
the  evolution  of  carbonic  acid  gas  and  aqueous  vapour ;  for  wh^ 
at  length  it  ceased,  no  further  disengagement  of  water  occurred. 
Gas  was  constantly  passed  through  the  apparatus  until  it  became 
cool.  The  compound  was  of  a  pale  lemon«yelIow  colour;  it 
was  crystalUzed  in  lar^e  brilliant  plates ;  it  weighed  22*28 
grammes,  was  very  deliquescent,  and  dissolved  in  watejr,  to 
which  it  communicated  a  pale-yellow  colour. 

20*87  grammes  of  carbonate  of  potash  contain  11*816  grs.  of 
potassium,  which  quantity  remains  of  course  in  the  22*28  of  sul- 

I buret  of  potassium  obtained.    It  was,  therefore,,  upited  to 
0*464  gr.  of  sulphur ;  but 

1H16  ;  10-464  ::  100  :  88*6 
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Four  atoms  of  sulphur  would  be  82*12  ;  there  is  in  this  case 
the  difference  of  6*43.  I  took  this  combination  at  first  for  K  S*, 
but  having  mixed  a  portion  of  the  solution  with  nitrate  of  cop- 
per, it  fonped  to  my  great  surprise  a  precipitate  of  sulphuret  of 
copper.  Other  metallic  salts  produced  a  similar  effect ;  conse- 
quently the  solution  contained  more  sulphuretted  hydrogen  than 
had  been  formed  by  the  oxidation  of  the  potassium.  Mixed  with 
la  acid,  it  became  turbid  and  milky  ;  but  the  precipitated  sul* 
phur  formed  only  a  very  small  deposit ;  and  the  remainder  of  this 
mbstance  escaped  in  the  form  of  sulphuretted  hydrogen  gas. 

It  was  then  evident  that  the  comoination  effected  in  the  dry 
way  was  composed  of  sulphuret  of  potassium  and  sulphuretted 
hydrogen ;  or  if  we  suppose  it  to  be  a  double  sulphuret  KS^  + 
2  H^  H'^  that  is  to  say^  that  the  potash  and  hyarogen  combine 
with  an  equal  (][uantity  of  sulphur,  it  follows  that  100  parts  of 
potassium  combme  with  82*12  of  sulphur,  and  with  2*60  of  hydro- 
seUf  making  together  84*72  parts.  The  excess  was  undoubtedly 
derived  from  access  air,  which,  by  oxidizing  the  hydrogen  at  its 
expense,  occasioned  a  higher  degree  of  sulphuration,  the  preci- 
pitote  produced  by  acids. 

It  became  then  interesting  to  discover  if  the  neutral  hydrosul- 
phuret  of  potassium  is  similarly  constituted.  With  this  view,  I 
saturated  a  portion  of  pure  potash  with,  sulphuretted  hydrogen 
gas,  and  heated  the  mixture  to  ebullition,  passing  a  current  of 
hydrogen  gas  through  the  apparatus  until  all  the  excess  of  sul- 
phuretted hydrogen  gas  was  expelled.  One  part  of  this  solution 
was  precipitated  by  muriate  of  copper  added  drop  by  drop.  The 
precipitate  was  collected  on  a  filter,  well  washed,  dried,  and 
neated  in  a  retort,  until  nothing  but  sulphuret  of  copper  at  a 
mnimum  remained;  it  weighed  1*82  gramme.  After  the 
remainder  of  the  copper  had  been  separated  by  sulphuretted 
hydrogen  from  the  solution,  it  was  evaporated  to  dryness,  and 

rive  1*71  gramme  of  muriate  of  potash:  there  were,  therefore, 
atoms  of  copper  to  1  atom  of  potash.    It  is  evident  from  this, 
that  to  form  a  neutral  hydrosulphuret,  the  potash  takes  such  a 

Juantity  of  sulphuretted  hydrogen,  as  that  the  hydrogen  is 
cable  the  quantity  which  is  required  to  form  water  with  the 
oxygen  of  the  potash,  and  that  this  hydrosulphuret  in  its  dry 
state  may  be  represented,  like  the  preceding  combination,  by 

It  is  well  known  that  the  composition  of  sulphuret  of  potas- 
sium at  a  minimum  is  such,  that  when  it  is  destroyed  by  water, 
an  hydrosulphuret  is  formed  in  which  the  potash  is  half  saturated 
with  sulphuretted  hydrogen  when  compared  with  the  above 
compound.  We  here  meet  with  the  two  degrees  of  saturation 
which  M.  Gay-Lussac  has  mentioned,  but  the  composition  of 
which  he  has  not  described.  We  shall  in  the  sequel  examine, 
whether  they  are  actually  what  they  appear  to  be  ;  that  is  to 
say,  whether  they  are  hyarosulphurets. 
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r  may  be  obtained  by  two  modes  in  the  axoist  way,  eitbdi 
ioghydrosulphuret  of  potash  with  sulphur,  orby  hoillug 
,  :  fusing  at  a  moderate  lieat  hydrate  of  potash  witb.eulphi 
fejiVe  Bhallexamine  these  processes. 

ni'  1,  The  solution  of  sulphuret  of  potassium  at  a  miniinutBi| 
r=Kepresented  by  A'  +  2  i/'  S,  which  I  shall  call  subhydrosuli 
Ikfet  of  potash.  When  this  solution  in  a  concentrated  stai 
Higested  with  a  little  sulphur,  the  latter  is  dissolved,  and 
Ji^tain  by  this  process  sulphuret  of  potassium  of  eveiy  degTM, 
VJm  that  the  solution  may  contain  4  atoms  of  hydrogen  vad  10 
pitoms  of  sulphur  for  each  atom  of  potash,  ot  R  +  U'S^, 
tVhich  is  the  same  compound  as  that  wliich  is  formed  when  tile 
i]^phuret  of  potassium  at  a  maximum  is  dissolved  in  water."  " 
^  '  2.  When  the  neutral  hydrosulphuret  of  potash  JC  +  '4  ?f*  ^, 
['fa  the  state  of  concentrated  solution  is  mixed  with  powdereil 
iHKilphur,  there  results  strong  effervescence,  even  at  commou 
Irtemperatures ;  sulphuretted  hydrogen  gas  is  evolved,  the  Wil- 
bur is  disi^olved,  and  the  solution  becomes  of  an  orange  colouf. 
'f  Bolphur  be  added  as  long  as  the  evolution  of  the  gas  conti- 
.ines,  we  obtain  the  compound  K  +  li^  i''";  so  thai  8  alfSins 
B-oF  sulphur  expel  2  atoms  of  sulphuretted  hydrogen,  oroiiehalf 
pBfthehydrosulphuric  acid  contained  in  the  salt.  '  '  ,' 

J''  3.  Sulphur  digested  with  hydrate  of  potash  is  dissolved,  '^l 
l-'jlart  of  the  sulphur  is  aciditied  in  the  first  degree,  add  foiTRs 
■•nyposulphurous  acid.     If  it  be   supposed   that  this  oxidation 
■*  jfecurs  at  the  expense  of  the  water,  its  hydrogen  then  serves  to 
^*ftrm  hydrosulphuric  acid,  which  saturates  a  part  of  the  potasH, 
<nd  this  compound  then  dissolves,  as  wc  h^ve  already  s&cji,  ali 
additional  quantity  of  sulphur.     When  it  is  saturated,  we  liaTC- 
the  coinpound  A'  +   H*  S'".     If  the  quantity  of  sulpli^ir  be 
smaller,  inferior  sulphurets  are  formed. 

It  is  natural  to  suppose  that  sulphurous  acid  might  also  bp 
formed  in. this  operation;  I,  therefore,  attempted  but  wtthgut 
success,  to  obtain  sulphurous  or  sulphuric  acid,  by  boiliilgor 
fusing  hydrate  of  potash  with  very  sn'mll' quantities  of  Sdl] 
The  strongly  alkalme  solution  obtained  was  mixed njih  hyi 
of  copper  till  it  became.  col,oifr!e,aa ;  .it  w^s^  .filtered,  and  sqp 
turated  with  muriatic  acid.  Much  sulphur  was  precipitated,, 
sulphurous  acid  was  at  the  same  time  evolved.  Such  beinp 
case,  although  only  a  small  quantity  of  sulphur  dissolved, 
is  no  reason  to  suppose  that  snlphiirous  acid  is  fonned  in  any' 
the  above  descriptions.  i  i 

In  order  to  determine  tbe  proportions  in  whioli  Uie  hypOsul- 
phurous  acid  and  sulphuretted  hydrogen  are  copibinted' i^ith 
potash  iit  (he  Jitghest  degtSt*  '**>"'"'-«*i'«'  '*-  fla=iAj»Av»»*»a.  i-ii 
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phur  in  a  solution  of  potash  contained  in  a  vessel  provided  with 
a  valve  which  suffered  vapours  to  escape^  but  sunered  nothiug 
to  enter.  When  the  sulphur  ceased  to  dissolve  in  the  boiling 
•lif|uid,  it  waa  su^etred  to  cool.  A  portion  of  it  was  decomposed 
hy' 'hydrate  of  copper;  the  liquid,  when  filtered^  was  treated 
WTtb'  aquia  regia,  and  poured  into  a  well-stopped  flask.  It 
became  turbid  and  milky ;  after  some  hours,  it  was  boiled  in 
the: unstopped  flask;  a  small  portion  of  sulphur  weighing  0*046 
gramcDe  was  deposited.  The  solution  was  mixed  with  muriate 
.of  baTVtes>  whicn  precipitate  0*95  gramme  of  sulphate  of  bary  tes. 
The  filtered  solution  was  precipitated  with  excess  of  sulphuric 
acid;  then. again  filtered  and  evaporated  to  dryness;  after  this, 
it  v/BS  dried  with  tiie  reauisite  care,  so  that  there  remained 
iqerely  neutral  sulphate  ot  potash ;  it  weighed  1*287  gramme. 
I  repeated  this  experiment  with  nearly  similar  results ;  that  is 
to  say,  the  sulphate  of  bary  tes  weighed  one  per  cent,  more  than 
the  sulphate  of  potash.  This  circumstance  can  only  be  explained 
by  supposing  that  the  saturated  hepar  contained   K   S^   + 

3  K  H^  S*°,  and  that  in  this  case,  as  well  as  in  the  dry  way,  one- 
foarth  of  the  potash  combines  with  hyposulphurous  acid,  in  such 
proportion  that  the  acid  contains  three  times  as  much  oxygen  as 
the  base.    It  follows  that  we  ought  to  obtain  by  analysis  three 
^tp^is  of  sulphate  of  barytes  for  four  atoms  of  sulphate  of  pot- 
qish,  the  weights  of  which  are  to  each  other  as  874*8  :  872*8. 
Consequently  hyposulphurous  acid  may  combine  with  bases  in 
three  proportions :  first,  that  which  occurs  when  zinc  or  iron  is 
dissolved  in  sulphurous  acid,  in  which  the  base  and  the  acid 
ppntain  an  equal  quantity  of  oxygen ;  secondly,  that  which  is 
formed  when  sulphur  dissolves  in  sulphurous  salts,  or  when 
]iepar  oxidizes  in  the  air;  in  this  the  acid  contains  twice  as 
p[iuch.  oxygen  as  the  base ;  thirdly  and  lastly,  the  case  which  has 
just  been  mentioned,  in  which  the  acid  contains  three  times  as 
n^uch  oxygen  as  the  base.     It  is  clear  that  if  hydrate  of  potash 
be  aiidecf  to  saturated  hepar,  a  hyposulphate  less  saturated  with 
apid   is  formed,  while  tne   hepar  itself  suffers  no  alteration, 
because  the  relation  of  the  hydrogen  undergoes  no   change. 
Iliis  circumstance  naay  occasion  the  question,  if  with  less  sul- 
phur there  would  be  formed,  for  example,  K  S-  -{-  K  H^  S\  or 

K  ii^  +  JK'H^  S*;  this,  however,  does  not  appear  to  happen, 
for  the  smallest  quantity  of  sulphur  colours  the  potash,  and  these 
comfcinatiqns  Woiild  be  colourless ;  or  there  might  be  formed 

kS'  +2  iC  H'  S*  or  k  S^  +  &  H'  S\  and  so  on  with  an 
increasing  number  of  atoms  of  sulphur  up  to  10.  Indeed  it  is 
necessary  only  to  add  a  portion  of  potash  corresponding  to  the 
weighj;.  of  ^  A  or  half  an  atom  of  potassium  to.  the  saturated 
i^ji^ri  already  nientioned,  to  obitainthe  stated  relation  between 
jfy^  ^)4antity ,  pf  J)as|^  whigi^iK^oDSLbines  with  therac«dr  and  that 
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iii4iicb  combines  with  the  hydrogen  in  its  diSer^ni  degrebs^of 
scUphuration,    It  may  then  be  considered  fl4  certain,:: thtiiaUi 
these  latter  compounaB  are  formed  on  account  of  the  diffevnot: 
quantities  of  sulphur  present.    But  another  question   UriMs.* 
May  not  potassium  combine  with  more  than  10  atoms  of  «ub; 
phur  ?  We  have  seen  that  by  the  dry  way  it  <;annot.  ;  Whan  a* 
drop  of  sulphuric  acid  is  put  into  a  solution  of  hepar  prepared  in 
the  dry  way^  it  becomes  immediately  turbid,  and  the  precipita(»: 
is  insoluble ;  therefore  water  cannot  hold  in  solution  a  sulphuret. 
of  a  higher  degree ;  if,  on  the  contrary,  we  boil  a  moderately, 
concentrated  solution  of  hydrate  of  potash  with  sulphur  to  per- 
fect saturation,  a  certain  portion  of  the  sulphur  is  precipitated 
during  cooling ;  but  its  ouautity  varies  according  to  the  concea*. 
tration  of  the  liquor.    It  the  hot  solution  be  poured  into  a  cold 
vessel,  sulphur  is  immediately  deposited  throughout  the  liquid ; 
but  this  sulphur  is  partly  precipitated  by  the  influence  of  the  air, 
which  acts  principally  while  the  mass  is  hot.    A  solution  of  pot- 
ash in  alcohol  dissolves  much  more  sulphur  than  an  aqueous 
solution  of  the  alkali.     It  deposits  much  sulphur  during  cooling, 
and  even  when  the  solution  is  diluted  with  water.    The  hepar  J* 
rendered  turbid  in  general  when  it  is  mixed  with  a  large  qu^ntii 
of  water  by  the  action  of  the  air  which  the  water  cohtainij.     ] 
the  hepar  at  a  maximum^  prepared  in  the  dry  way,  be  dissolved 
in  alcohol,  and  it  be  left  in  a  bottle  which  is  not  well  stopped, 
small  radiating  colourless  crystals  are  formed  after  some  hbiirs 
on  the  surface  of  the  liquid;   but  no   sulphur  is   deposited. 
These  crystals  are  hyposulphate  of  potash,  and  the  sulphur 
which  would  otherwise  precipitate  is  held  in  solution  by  thfe 
alcohol,  until  it  is  saturated ;  at  this  period  the  sulphur  and  the 
hyposulphate  begin  to  crystallize  together ;  and  thi^  coiitiniie^ 
until  the  liquor  becomes  colourless.     From  these  experimedts 
nothing  can  be  concluded  with  certainty  as  to  the  existence  df  4 
sulphuret  of  potassium  exceeding  K  S^^.  ... 

Former  observations  have  shown  that  lime  cannot  in  the  diy 
way  be  combined  with  a  large  quantity  of  sulphur :  thii  hafi? 
been  confirmed  by  the  experiments  of  M.  Vaucfuelih,  reljtted  ito' 
his  memoir  already  quoted.     I  Jhave  already  shoWh  that  When 
lime  is  reduced  by  sulphuretted  hydrogen.  La  S*is  formed;  btft 
I  was  unable  to  cause  this  compound  to  take  a  larger  jqukntity' 
of  sulphur.    When  hydrate  of  lime  is  boiled  even  with  excess'  of 
sulphur,  there  are  generally  two  compounds   forined,  one  bt' 
which  is  but  slightly  soluble,  and  is  partly  deposited  during  ebul- 
lition in  the  state  of  a  deep  coloured  yellow  powder,  arid  pai'tly  ■ 
during  cooling  in  crystals  of  the  same  colour.    This  salt'was 
first  described  by  Buchrier.'    Doebeireiner  offered  some  conjee^ 
tures  as  to  its  composition  and  its  form;  svafe  determih^rf  Iry 
Bemhardi;  kt  last  fferechel   dis'Covehed    by 'hi*  ^xperiin^tits 

that  it  was  composed  of  Co/ If*  S*.^,  The  part  which  reoiaiQ^. 
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in  solutioa  is  a  solphuret  of  a  higher  degree,  but  the  composition 
is  difficult  to  determine,  because  part  of  the  hyposulphite  remains 
insiJution.  To  avoid  this  inconvenience,  I  boiled  sulphuret  of  cal 
cium  (Ca  S^)  (prepared  with  pure  lime  heated  in  a  current  of  sul* 
phuretted  hydrogen  gas)  with  sulphur  in  excess,  until  it  was  sa« 
torated ;  I  decomposed  the  solution  by  muriatic  acid,  separated 
and  weighed  the  sulphur,  and  converted  the  muriate  of  lime 
into  gulphate.  I  obtained  1*682  gramme  of  sulphur,  and  1*816 
gramme  of  gypsum.  These  make  8  atoms;  for  an  atom  of 
gjrpsum  (equal  to  1714*38)  is  to  8  atoms  of  sulphur,  represented 
by  1601*9  as  1*816  is  to  1*690.  Adding  2  atoms  of  sulphur,  which 
disappeared  in  the  form  of  hydrogen  gas,  we  find  10  atoms,  and 

the  hepar  of  lime  at  a  maximum  is  also  composed  of  C  a  H*  S^^. 
tn  general  only  two  determinate  compounds  can  be  prepared 
ia  the  moist  way,  one  with  10  atoms,  and  the  other  with  4.  The 
latter  is  obtained  with  potassium  and  sodium,  by  exposing  the 
neutral  sulphuret  to  the  air,  until  half  its  hydrogen  is  oxidated 

and  converted  into  water,  by  means  of  which  K  H^  S*  is  formed. 
This  compound  may  be  obtained  with  lime  and  strontian,  as 
MM.  Herschel  and  Gay-Lussac  have  proved,  by  boiling  the 
earth  with  sulphur,  and  suffering  the  solution  to  cool ;  this  com- 
pound then  crystallizes.  The  intermediate  degrees  are  obtainable 
only  by  mixture  in  proportions  determined  by  calculation. 

The  nature  of  these  solutions  maybe  considered  in  two  modes, 
and  it  is  at  present  impossible  to  decide  which  is  the  correct 
one :  first,  either  water  is  decomposed  by  the  sulphur  when  the 
combustible  body  is  dissolved  by  the  altali,  or  by  the  base  of 
the  alkali  when  the  metaUic  sulphuret  is  treated  with  water ; 
secondly,  or  the  metallic  sulphuret  dissolves  in  water  without 
being  altered,  and  the  sulphuretted  hydrogen,  which  the  acids 
evolve  from  the  solutions,  are  formed  only  at  the  instant  in 
which  the  potassium  is  oxidated  by  means  of  the  acid. 

In  the  first  hypothesis,  the  hepar  is  a  compound  of  potash  and 
sulphuretted  hydrogen  ;  but  then  this  latter  body  cannot  be  con- 
sidered as  the  only  one  of  its  kind.  There  must  be  as  many 
degrees  of  sulphuration  for  hydrogen  as  there  are  for  potassium ; 
that  is  to  say,  if  we  except  the  odd  numbers  7  and  9  from  the  pre- 
ceding experiments,  there  must  exist  compounds  of  two  atoms 
of  hydrogen  with  one,  two,  three,  four,  and  five  atoms  of  sul- 
phur, each  forming  peculiar  salts.  It  is  evident  that  the  deno- 
minations of  hydromlphates  and  hifpohydrosulphates  are  no  longer 
proper.  It  would  be  more  correct  to  call  these  different  com- 
pounds hydrosulphurets,  hydrobisulphuretSf  hydrotrij  8cc. 

I  made  several  vain  attempts  to  obtain  the  compounds  of 
hydrogen  in  an  isolated  state";  thejr  separated  always  into  sul- 
phuretted hydrogen  gas  and  an  oily  compound,  in  the  same 
manner  as  ine  peroxide  of  hydrogen.  This  compound  cannot 
exist  unless'  wiui  an  acid^  and  even  then  it  eidsts  but  a  few' 
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I  performed  to  discover  the  nature  of  this  body,  IvfiitiAMit&st,^ 


%^V«l^h6l4i^<e»<»H^ifilsfW«bi«  ^oil;  WliidbPiiitii  ^^^dl6Wistf'd61^ 
^6iM^  Whi(iAV^Ufi^il'1>J]^^Kp<^it^^6tot'sti(^^^€ld«>^^  »dart^  tim^ 
parent.  This  oil,  afterwards  heated  in  an  acid,  sufFel^fia'flittlo 
^Iphtfrb11|ecl;h^d^$b''lai^46ai^^  &f%db&U'qilaMit^i^)n^  is 


4^6\)eetm  l(iti<  a  filter,  itl)Hs^^1fi«  appe^ioioelof  acti'ioily  iMibetbncilq 
it ^s  6ot(t<^^uidV'afldjdb4^  kot  'beiioniie  t^^ 
bftH^^  d&jpsed;  ^k'fia8'«  {pcfcbliardisagreie^ibte!  ^ell^iUitdi)^  d^Mfert 
'mt' f]^'  tbait  0f  -Buljj^itiretiied  hydrogen  {>  i w)i^n[  it^iif^^iheatedj  lit 

do^/^  ^bikif  ciffec^'^e  pnsit»^  4(faeicSsd 

hifittk '  whe^  the '  oily  s^ifibstfeiiic^'  &  iM)ii^d  in 'it;  if  il;  be  ri'^inet^ 
«pob^  ^'  icdd  ^b6dy,  < tbe  di^'  b^dme  )n»ildyj  >  'dnd  the  <^£feetseaii 
{)cyhibtilcir^  ^ideht  'tift^t' t»^ift^d  d^phftnfetted^dr^        ih^bW 

pordted'friwfl  th4liiitiorii>'''  'J^^  i^oqii  ?.liA>'nn  vln.'j.-  ^J}i[^v/  iimu?: 
• '  *  The:Ckymfy0sitid«i'^£thidib<Ml5^  Wt^t  bb  ^6Ji^biiti«d'^^Hhtje^rj 
iWnty.^i  Tlie''  cfeeutostikh^s^of  -  ib  >pi«epla^(uifl^ 
bontddttfiHSti '  thb>  period'  bf  M  ^ni^«il^! ikt'  It'ktO 'fi ve^ lavoensbidf 
Bttli^uii  for'itW6  atokiis  <>f<|Uyllrog6d{t^^bd''tb^;>it[aA6i^«!rd^ 
uMer^s^/a^dhat^^ti'  th^!  ipm|)6lrti^i»d'<^iitB  cbtstiitiletibipcIttB] 
by  thb^losd  ^6f  sttltfUitfetie4')i^(lt«c>gen^':It'i^sejittfe^ 
bf iiyjplt^dgei^  iti 'ibiS' olrd^ikiatQilcie,  «^  b^  ad^ixtuf0'M^f«<lBtp) 
it  is  gradually  resolved  into  suldhtrretf^dh^^^X^^^gi^'atiydmf^afil 
tr^iHeAiii  kli&  <t6id^itha^)  aM^it  k'aItiGi!(:>&tiimtti^ftiatel^  bi^^es 
ficedb^  i  rkh&  i  aU^ii  iitntoes  1  ^with  ^  th^ '  #&il^b4r<$itkd  tityidf ogen^^iaiid 
ka^i^ltb^ifi^lpUttv >>It4ifitTemdrkifl)ie  ^at ^Adii^oib^obabirfqsaifi 

)iimM  tiiefe^/boi^]iitsibfi2>  J/M^oSii$;|^r43i^  ift'ifalbcmtiddibcMjr 
mnbiilai'  ii^idoffippbisitidif  l^jfiieriG>beiHi3tlir(i-fi£^  0Vik|id^^babl5[ 
toltliearseniteJatid^phbdpb^Sie/tfiCidSi'q''''  r^nooupi^  ;  noii^nUUno'.) 
. -^  ifj  txolrther^hevhatid^We 4iu^p4li6f:tj)«t  {h^alk!^iifai& sdlp)nitki( 

loi^  that^ifap  aibiilbf  h^o$al|)hni»eti»^(%i^  i^^e  i«^p<>uader  df 
bydto^enlalndibulphd^lft  »(fifi£&fi^|flrG^[)i€»^^ 
toy;  >t^ot  ^mY/ai»a^pout^nu!fAMiv/tb@^hep^^^d<i^^     updb/^^4 
tfnIphiirbt)<<bf'>pK)tttsgmtoltheHW»^  e&i>tV  ^»  Jyivdiit^iUe  fb^hwat 

MMieniiijl^^heiisfiedi  bf»^iii6»*  iic^T«pto^i4;)ii)ijtftt^^hi;dal^tnd(^«^ 
iilotlyimigiteiwtbitbeelMfwcd^^ 
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(<^'|.  Jtmi;  Abd^n  in  iW  ibmtf  i^  ,mc|m9ir»  tfiat;  it  fWj  at  }ea^t  <efct^?me]jr 

fiPtiMm  f  ot&9i9iiimibei;oe^l<»id?(tfec!,<^m4  mtb^)it  ^Itt^,  ^yj^^oog^ni 
ari)«illphureaedl) eyanogeapj : iCoipbiQing  ijifitik^  :byqrpgm oto  .|o^ 

fliiii^i^iCtfeinuM«Dom:(.i>ut  ii  iwy^:^^ 

V  i  fikviing^  rwator;  i  wbeu  Mured  upon  sulphured  .^  i  of  polaMiunK» 
(Bof  i»lvfiin  hut  a'  ^reryj^mm  portion  of  it^  the  ipeoluble  au^firs  i4o 
bb^ge  either  of/dolour ' or  oomposition.  I  pre^rved  s^lphuret 
oC'ttfidcidm  for  fiereral  months  in  a  stopped  bott^^•full  fof  {wsiteiv 
«jilK)«AT  tbia  isubbtanoe^  beibg  decomplo^ed..-  Jtf/tbenr  it  wa$ 
ttiUf)  d^ieiOinposed  by iwater,  it  wpuld  appear. that  tW  deoonipo^ 
titite  rougbt  to  bappen,  :9ven.^bieA  the  hydrosiilphiitei/iOfillfDe 
fcqpaed  is  but 'sUgbtly  soluble  in  watev^  especially  also  ai^ibaarjutn^ 
bidfiioin^  (maagane»e|.&c>'dieG<Hiipo8e  water,  and  ,€^^^  hydrdr 
toav^t^bQUgh  the  oxide  fOroted  attbea^gske/ttmais  aot  sojlailpl^ 
Ib&'jsDtatioa  of  aulpbtiret  of  calciiunfi  obtain^  iijIcolQiirles^ 
Wbeui  e/vaporated  in:  vaeuO.  over  smlpburio  -acid^  it  ia  depOeitladia 
small  white  scaly  crystals  upon  the  sides  of 'th07Yie8<el;itbes^ 
crjrstfQs/whea  slightly  boated  part 'with  the  wateTrP^a^gaitk'  to 
thetiState;.  of  sulpbiuvet^  pf :  calpiudi,  ia  the  same-  way  las ,  tit  isalt 
Ivitiki; wmter;  of  Of ystallizsatiion,  or  liii:^.  the  .double icyantfiielyiM of 
kfrn /jvritb:  potassium^  barytejsi^  or  Drue.  -  It  is  them  at  leaM^tas 
pnobf^blQ  )tbat  the  sulphuretlof  caloiuoi'dissolvea tin  water  :wfilh^ 
obt/imdf rglfiing.itay  change,  and  nvay .  oombioe  ^itk^iMi^tAt  of 
prjfMfeftUjbnttioi^^taa  il>  i»  that  this  sulpburet  shoutdTbel  deeompos^d 
byi^TflterAnto  a«.hydi?68ulphuret^':'.  .,  /IIj.j  Imi;    i  ij 

i-icAA* toi the rsulpbnret  of ,potassi!ui]|;  it .seen»s ;to -aeiiidifieinejitl^ % 
fion;tbia>$6««ipoiundria  di?Ui4^  -  ^and,  tbftiiefj^iseU  n^hiqg>«ail 

IfafCteibided^rom  it).  j.W  Oirder  ik(%^69Q»e:heaFilUQ!teutb(.4x&ised 
tberflvjrJdrate  QCvpQt>»£d[^.inj  ar^ma^^ 

^deajtbesulpbin  miMaU^pCi!rtions\;\c^ith<»intvod^otiob  bCeaoh 
{Idoef^o^blpbmrj  tb^^mltt^fboilediDiKiag  to>beat(|e«oited  byiiihe 
combination;  aqueous  vapQuttWa9^ifeftqttdi{<}tbe;6alibiafisuGatdijQr 

iflttob  ,<^atx)uOtt)'tbei>sbrfeQ&i(^ Jtbet tliquid;x;andii b^^dbBUltioo; 
16  iibMijC^rined '^fiiliU  t(l#&beii  .«M[i{^^  t^flittbe  <gla88ii;  Thii 

l^laaJb/jh  grea&^Kceaajoifrbi^twb^^^nifttier^hicb.was  sebarated 
imffffiily  di$sQlm^  iix  wa4;^^  and'thQ^e(oltttiQn>wiiarc4^uriess^!  it 
in*)  pKeoipitatedi  gj^tmiiriate -^f /bianytes)  •  haf  I  itbe  pvetiffttatSL'  was: 
di«qoWedi^.byii[nprfeUdtaQi4i^»ndi:iil  ^i^bdrt  tim^dtboi^lutionEiirai* 
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The  oompouad  of  potash  y  when  cooledi  w/bls  Qfiapalercinna]^afr 
red  coloar>  and  when  dissolved  in   water,  ithei  splution*  W^ 
colourless.:  Inthisoase  there  was  fonnQd>-7ip^  4;he:hy4i'<^^ 
t^huret  of  potash  which  is  colouflessv  bujt  sulpburet  Qt,ff^tfii»r 
fthim  at  9:  minimum  K  S*  which  is  red^iand  oons^queafktly  voi^ 
be  f«sed  with  hydrate  of  potash,  as  we  have  i  also,  seen,  thatrj^ 
may  he  with  sulphate  of  potash.    But  if,  at  this  .high  temp^van 
tare  (when  th&  water  is  ready  to  evaporate),  itia  not  the  liquinj!, 
hut  the  potash  which  is  deeomposed^  and  a  hyposulphite,  audita 
sulphuretted  meUd  is  formed,  why  should  not  this  occuj!i|jt^ 
tt.  low'temperature  wheii  the  water  further  from  decompositjop  [ji 
has  a  greater  affinity  for  the  substances  dissolved  ?     ]3ut  if  tk^  » 
sulphuret  of  potassium  may  be  mixed  with  other  oxidated  bodies^ 
it  may  dissolve  or  -be  dissolved  by  them;  as»  for  example^  the 
hydrate,  sulphate,  and  carbobate  of  potash^  as  we  have  ahaaiiy 
seen  in  decisive  examples,  why  should  we  not  admit  that  it.  may 
mix  with  water,  and  dissolve  in  it  ?  Admitting  this  fa^ct,  <  it  will 
follow  from  it,  that  the  series  of  compounds  of  sulphur  ;^ 
hydrogen  which  have  been  mentioned  may  exist;  but  it  will  not  '^ 
necessarily  follow  that  hydrogen  can  combine  with  Bulphurin:^^  ^ 
many  proportions  as  potassium.    In  every  case  the  formation  pf  ^^ 
sulphuretted  hydrogen  is  derived  from  the  aotion  of  acids;  in  « 
the  same  way,  for  example,  as  the  sulphuretted  hydrocyanic  aicid,  '^ 
although  a  well  characterized  acid,  is  instantly  destroyed  when  - 
mixed  with  potash,  and  occasions  the  formation  of  sulphocyanu- 
ret  of  potassium,  but. is  again,  formed  wheo  an  acid  is  added. 
On  the  other  hand,  we  have  the  corresponding  compounds  of 
ammonia,  with  their  different  quantities  of  sulphur,  and  with 
hydrogen ;  when,  after  separating  ammonia,  there  remain  several 
sulphurets  of  hydrogen.     But  if  the  ammonia  is  not  an  oxide, 
and  if  the  metal  which  deposits  upon  the  mercury  at  the  negative 
pole  of  the  electric  pile  is  composed  ofAz  +  4  //,  the  different 
degrees  of  sulphuration  of  ammonia  must  alsp  be  considered  as 
solutions  of  a  metallic  sulphuret,  but  of  a  sulphuret  with  a  com- 
pound base.     In  a  word,  the  more  this  subjectis  examined,  the 
more  difficult  it  is  to  give  a  decided  preference  to  either  of  the 
two  explanation^ ;  and,  for  the  present,  it  will,  perhaps,  be  better 
to  conppe  ourselyes  to  the  study  of  them. 
.    It  is  extremely  probable  that  tke  \greater  number  of  bodies 
may  combine  together  in  an  equal  number  of  proportions,  that 
the  metals  have  ian  equal  number  of  oxides  and  of  sulphurets, 
and  that  we. are  acquainted  with  but  few  of  them,,  heciause  we 
have  not  discovered  the  means  of  producing  those  compounds 
which  are  most  readily  decomposea,  on  account  either  of  the 
jlyeakness  of  theaffinlties,  or  of  the  mechanical  construction  of 
the  compound  atom.    The   study  of  the  properties  of  hepar 
strengthen  this  idea.     Several  metals  have  hitherto  given  us 
but  one  sulphuret,  as,  for  example,  lead  and  silver;  but  with  the 
hepar  we  may  precipitate  these  metals  from  their  solutionsj 
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Tk>tbbi!i6d  witfi  the  same  number  of  atoms  of  sulphur  as  the  pot- 
a^h.  eoAtained;  Itis  thus^  for  example^  that  lead  precipitates 
•With"  '10  *toms  of  sulphur,'  of  a  fine  blood-red  colour ;  but  this 
tRMhpoiind"  exists  only  for  a  few  seconds,  and  is  soon  converted 
i^Mb  t^  ^[lixture  of  common  sulphuifi:t  and  sulphur.  The  persnU 
j^hiili^tft  of  t)tber  metals  are  more  pdrmanent ;  that  of  copper^  for 
^ample,  which  is  livdr-cdloured,  und  unalterable  both  by  the 
air,  and  by  boiling  water.  It  would  be  extremely  interesting  to 
^s^sertain  the  higher  sulphurets  produced  in  this  manner,  and  the 
ttiflference  which  exists  between  the  sulphurets  of  various  degrees. 
i  'precipitated  salts  of  copper,  by  K  S*,  K  S^,  and  KS^^ ;  but  all 
the  precipitates  resembled  each  perfectly  in  colour,  and  dissolved 
ill'  ^arbmi^te  of  potash  forming  a  brown  solution. 
;'lt  may  be  concluded  with  certainty  from  the  experitnents 
iAkith  I  have  detailed,  that  sulphur  cannot  combine  with  tA 
OHidMed  body,  and  that  consequently  there  exist  no  alkaline 
iftdphurets ;  but  when  a  salifiable  base  takes  sulphur  in  the  dry 
way^  it  is  partly  reduced,  and  a  sulphate  and  a  metallic  sulphmret 
IB  formed.  In  the  humid  way  either  the  same  reduction  occura, 
vrw^ter  is  decomposed,  and  a  part  of  the  base  unites  to  a  com- 
p<HUld  of  sulphur  and  hydrogen ;  while  the  other  part  combinea 
with  die  hyposulphurdus  acid,  which  is  produced  at  the  sam^ 
time. 
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but  they  have  entirely  overlooked  several  very  important  accom-   I 
panyi^gj'tJircuinBtances.     They-  haki,  in  the  consWuBtion  ol*  tW  1 
themwmeter  apd  other  instcmnentB,  iouad  tliatiB  hoUowba|l    1 
ebuld  be  drawjl  out  till  it  formed  a  very  long  tube  still  hollow;     1 
but  they  made  iio  attempts  to  ascertain  the  extent  to  which  the     ; 
ductility .;0f  a  tube  might  be  carrjted  without  the  hollow  part  being     ' 
closed  up,  nor  if  it  were  at  all  changed  in  its  relative  dimensicHit. 
^us  their  knowledge  of  tbe  ductility  of  hollow  glaes  ameoralto 
have  Heeni  confiiied  to  the  observation,  that  a  melted  tube  drawn 
Out  by  the^ fingers  till  it  formed  very  brittle  threads,  sfciU^mitted 
of  the  air  being  Jalown  through  it. 

.  fiat,  with  ree;ard  to  solid  glass,  no  experiments  whatever 
seem  at  that  early  period  to  have  been  tried  to  ascertain  its  jhv^ 
tility.  This  attempt  was  left  for  modern  ingenuity ;  at  first, 
^iJjoilt  40,or  50  years  ao;o,  it  was  performed  by  means  of  the 
I0ijgeiim,,and  the  late  Mr.  Knee,  of  Edinburgh,  was  the  only 
Mrspn  ylio,  dJcl  so  to  any  gre^t  extent.  A  mode,  however,  was 
^troduiifeii  about  20  years  afterwards,  by-  means  of  which  the 
^Jass  yas  ■  drawn  out  upon  a  wheel  with  greater  rajitdi'ly  than 
common  threads.  This  method  of  spinning  gWs,  as  it  is  now 
^eniied,  wras  exhibited  in  Scotland  by  Mr.  Gheri  in  1H08,  by 
.Mi:- Finn -in  iS.U.  !*nd  by  Mr.  Davidson  in  1^12;  and  I  have 
.availed  myself  of  tt^eir  assiata(ice  in  drawing  such  of  the  spect- 
^jLenaof  spun  glass,  , noticed  in  the  present  experiments,  as  are 
-.pot  of  .my.  own  .manufucture. . 

r,,',I  was  Jed  tD.exaaiinethe  subject  from  the  different  appearajice 
■]I  observed  in  the  threads  drawn  from  a  piece  of  window  glass 
with  sharp. angles,  and  those  (.liawn  from  a  circular  piece  of 
,crystal .equally  transparent,;  the  furnicr  having  great  lustre,  arid 
;  the  latter, presenting  a  dull  aiiriace, 

,,  Although  13  y^ara.li^ve  'io>v  slapse<l  since  I  commenced  the 
.■aivesfjg^ti^fl, ,cluring  ?igljf.9^,^hicn,V^a|ye.lieen  in  the'prac'tic'e 
of  showing  the  experiments  in  i6y  classes,  yet  no  treatise  lipcii 
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^ass,  BO  far  as  my  iafonnation  goes,  has  thrown  out  any  hint  on 
the  subject ;  oa  which  account  I  have  been  induced  to  lay  the 
present  facts  before  th«|S>aciety:.  it.would  be  tedious  and 
unnecessary  to  occupy'Tine  time^/  tfite  Society  in  giving  an 
flW9ft"JtP(^irt'S\i^)!S^Ml,^il9^M'R?™'^8,'S^peri"nentein  which  J 

distilled  water,  and  then  placed  under  the  receiTfif-Wf  ait'-iir. 
pump ;  upflo,^e.Mi|eijigxw^ithdr^M^raa^jtihp^BC9i^^^  bubbles 
of  air  issued  from  the  ends  of  the  glass  mreadB,'  aiid  continued 
toate  ^»  afiloag'ftg  tbe  ha  t'  v^  L  ptup  * 
aA^Pir  2,-p]*,  apflth*):  ypentnenlv  20  groffts  qf  glass  th^ad, 
Vm^  &flffl^A»he   ^Sr^  ffeekjeptat,  tftp  l)0fli9^{tf  ^j^r  f^ 


1  f  ti^  a;&p«np    anl  H        r"*t^ 

1  hed  rfte    th       L     Tu  nf  tHR 

d  t     n        thm  twcp        t    m      ■ne'Hilt 

.  _„  _      u  y  I    th            Up  ed  the    r         fr  m     Hftft 

rl   d         p  d  Ih    h  II       theads^              b    U    thkfi 

i,  J      T  —  Ano  1  p           t  W  l(^  i&ici  d  wTHcli  sbtftft 

m  ife    t  b      tl      Id  f     II  h     akVeivfeW  *i(S<lfa*hTri(o 

th      d             L  bly  fi  Tl        h    1   WnaA  Wb  AH  ihe  tJlWft*i 


__,__, , _;  fiaVl!  h   V  try  Stii    kfii  lit  hoA 

Sk®  "ifM  l>li  "Stlit  ;  ^?0«)e  df  flill  fflteU  Wi  Wt  Into 
jraiy'ii  tdj.ffa6S«^SiStliWeB<iWtUkfM(fcteti* 

.ff3/  .ffrriW  ,i£Wrao2  TtroJalH  ImiiiVfiiaSrSill  afli  «6to4  Wtt.  * 
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of  tiie- reoeirer  of  an  air^ump^  thlaU^thecme  end'ofleaeli'tdbe 
in>minuni6ated  with  the  interior^  land  tbe-odier  Tvath'thocpxteiior 
of  the  reoeWer ;  to  make  the  result  stiU- mote  s^^fadtoim^ArjGBW 
of  the  threads  had  tlieir  imdercends'  bent'but^iioip:  •thet^est; 
mercury  was  then  poured  o<Tdr  thd  uppeti^ndb  of>tllifii^^am 
threads^  and  the  air  tneteafter  exhausted  m>m'the  reoeiyer^iupon 
which  being  done,  the  mercu^  was  seen  entering:  the- -veceitfer 
through  the  minute  tub^s^  and  falling  in  drops  from  lihenv^  •"'>': 
The  effect  of  this' minute  ductility  !was>  next  iCried  with- regard 
to  glass  rods  of  different  shapds^  which>  led  to  very  euvMns 
resmts  ;  specimens  of  which  Lbeg  now  to  lay  before  did  Society, 
and  to  the  most  particular  of  these  I' shall  take  the'ltbettyof 
directing  their  attention.    •  ^        .•■<    ;i'- 

•  1.  The  specimen  marked  A  was  drawn  from  a  barrow  piecseof 
window  glass,  cut  with  a  diamond^  and  of  course  preseotiag 
very  4iharp  angles;  shown  in  figs.  1  and  4.  This  thfead>  when 
examined  with  a  powerful  microscope,  was  found  to  present}  a 
flatted  oblong  appearance  with  four  well  marked  right  angl^; 
fig.  1.  It  is  very  likely  that  this  pecuUar  shape  is  the  cauaeiiof 
the  superior  lustre  of  the  specimens  of  thread  drawn  from  ikm" 
dow  glass;  the  round  crystal  rod  always  gives  aduUappdar- 
ti^nooi  and  the  lustre  brightens  as  the  specimens  assume  m6re  an 
angular  form.  Fig.  7  is  a  square  piece  of  crystal,  thd 'threads 
square.  '.:    i    . 

2.  The  specimen  marked  B  was  drawn  from  a  twisted  piece 
of  square  glass,  fig.  9.  When  examined  with  the  glass^^the 
thread  was  found  to  be  square,  but  had  lost  the  twisted  a^ppear- 
ance  of  the  original.  _    ii  =: 

3.  The  specimen  marked  C  was  drawn  from  a  piece  of  fluted 
crystal,  presenting  four  grooves,  figs.  2  and  3.  Th^  fluted 
appearance  is  most  distinctly  retained  by  the  spungleuss^'Vhen 
placed  before  the  microscope,  fig.  2.  ...     "    r,  ,f,-. 

4.  The  specimen  marked  D  was  drawn  from  a'twistedipkce 
of  grooved  glass,  see  fig.  5.  The  threads  retai^^  the  same  form, 
but  from  the  number  of  the  grooves,  a  powerful  glasses  required 
to  examine  it.  The  spun  glass  appears  to  have  the  grooves 
straight.  ,  . 

From  these  examples,  and  from  liiore  than  50  others  which 
have  been  tried,  it  is  proved  jthat  glass  ha^  the  sipgular  prpp^rty 
of  detaining  the  shape,  although  brought  H;o  the  ^ujd  $tate,  and 
although  drawn  into  threads  at  that  nigh  temperatuine ;  jind  if 
the  external  form  remain  unchanged,  we  are  entitled  to  conclude, 
that  the  internal  form  and  ar?angp«ffint  wHlifoUpv^  the  same  law. 

Some  experiments  were  next  tried  %  combining  glass  of 
different  colours  into  one  rod,  and  then  spinning  it" 'but  into 
threads  as'before,  fig.8.  The  thread  wasi^lwiiys' found  tofifetain 
all  the  colours  of  the  original  rod  ilmch^ngedi  and  ^did  wit  pre- 
sent the  smallest  appearance  of  a.  brei:k>ciff  in  latiy  of  the  eblours, 
or  oftM  $lightest^\ntetm\xtut^-,  ^ota^X\mw*i,^^  xA^N^\jk>s^ 
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^db^dfanoficolonr  were  employed  at  once.    These  ciroumst^ces 
i«iayxq>eiiii]pan  extensive'  field  for  i&Ye«tigation.to  those  philo>- 
iflnl^e»  <  If  ho!  delight  in.speoulations  regarding  the  ultimate  atoms 
;l^:bodies^  and  their  peculiar  shapes    In  the  whole  of  these 
^tfldaxnptes  lof  duotility  we  find  that  the  atoms  of  the  glass  have  a 
iitepdency  to  retain  their  original  form  although  its  magnitude  be 
.^mioisned  ;  the  square,  the  oblong/  the  circular,  the  duted  and 
hollow:  rods^  were  still  in  the  soft  and  silky  threads  to  ^hicfa  they 
wer«  spun,  of  the  same  shape  as  at  first.   Can  the  shape  of  the 
•wtomSy  or  any  modification  of  the  power  of  attraction,  give  rise 
to* this?  It  is  evident  tliat  the  same  portion  which  occupies  the 
ii  angles  of  the  large  piece  of  window  glass  will  be  extended  over 
the  angles  of  the  spun  threads  ;  and  the  same  is  illustrated  in 
I  another  point  of  view  by  the  many  coloured  glass  rod,  the 
•.-ttbades  of  which  retained  their  order  and  distinctive  character. 
I .  '  The  last  experiments  were  with  glass  rods  of  difierent  colours ; 
tbe  most  of  the  colours  appeared  to  have  faded  by  the  operation, 
,  'parfeicularly  the  yellow,  which  in  some  trials  was  nearly  gone ; 
i.the  black  became  brown,  and  the  purple  and  green  were  some- 
(wliat  altered  ;  the  blue  seemed  to  suffer  no  change.    The  white 
:gla8S^  coloured  with  arsenic,  was  very  brittle* 
•  t:  The  most  of  these  specimens  of  spim  glass  are  remarkably 
.iaofb)' like  silk,  and  can  be  easily  rolled  up  in  the  manner  of  com- 
mon thread,  and  platted  into  ornaments.     To   the   feel  they 
:  resiemble  the  hair  of  the  head  ;  that  spun  from  black  glass  has 
bftea  been  mistaken  for  brown  hair ;  it  resembles  the  hair  in 
' :  another  respect,  for  it  retains  the  curls  communicated  to  it  by 
rolling  it  round  a  hot  iron. 


.,  jf... 


iAfete.— The  letters  A,  B,  C,  D,  in  this  paper,  refer  to  the  spe- 
cimens which  were  handed  round  the  Society,  for  the  inspection 
of  the  members^ 


I.  ;  ■.     ;  :. 
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Article  IX. 


^'' A  Proposal /or  impetling  Steam  Vessels  by  horizontal  Motion 
;j ';  iVik^ado/^6>cM/tfr.  By  W/Riicbie,  AM.  Reactor  of  the  Royal 
'    "Academy  at  Tain. 

'  ■  "  '  (To  the  Editor  of  the  Annals  of  Philosophy,) 

,    I...        rSIR, 

If  ,  you  consider  the  following  speculations  worthy  of  a  place 
.  in  the  Annals  of  Philosophy,  by  inserting  them  you  wiU  very 
UMich,  oblige>  Sir,  your  obedient  servant. 
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In  the  application  of  steam  to  the  impelling  of  boats  and  other 
vessels,  the  following  requisites  seem  still  wanting:  In  the  first 
place,  to  apply  the  whole  jprgBj^jijij,^]^  direction  in  which  th€ 
vessel  moves,  and  in  such  a  raanner  as  not  to  increase  the 


rupt  the  ^i^Mh^'it  iSvJfe\fe<fe?l*^i48|»f»%fl?  CTJploy  sails 
either  with  or  without  the  assistance  of  steam.  Ana  lastly,  to 
arrange  the  moving  power  in  such  a  manner  as  not  to  ii^^lte  the 
ttdeaofoiuDaUiroiiivemaiA^rigJhi^i^  |^f)l- 

lowii%(meihtKifappuriiedf  jtQirn«^rwhi§^  ^§S^fiPii 

tileji^i^ntij^i  /t  WBQ)V^<^?^«fe«»g^ia  j)i|iUI^^ 
InBtdadibfijc^rciiUfcflx^ltfimijrtet^^ 

eMe^itb  iBtoirodft  poinmg tbixmgb/<tii?<:)u!4iv^^  t^^ni 

ofl  lliterirteeeloh  T©)tUe[jettd  ^Ql^S^r^d6b«ftferj§>(ifeij|jR^ 

pWte«tt)f  iodrnvtoieotostee^iwrqfj:©  Mifi^fedHghf^i^ot^fefi&ftM 
at  right  angles  to  the  horizon,  and  moveable  about  strong  \fp^j 


jm5bfciBuddenIygw<t/*he  .^f^b^(gi&n,tin4*?p^r*/^^<f  r^'^9f 

sel  in  the  .i^ppomiefdme^imt  *k©*wt^  mdf}§l4!^Vf  jbffq*^,  J^ 
valves  shut,  and  present  only  a  small   surface  to  retard  Uie 

'  motibailf  the  vessel.       ►£  j^iU  .?  .r/n  .i  ,^ii 

Ni(^t>patisfied  with  r^aspnit^]  alone,  I  hajdix^ecourse  to.  s^ti^ 
^xpetiment.  Having  ]ircijcitr^ia  long  po^;|. attached  toi.ij^iie 
ehdii£iLa  pair  of  valvus  simllair  to  what  I  fcafe  described!; J^d 
endeavoured  to  impel  a  iboE^t  lj)y  the  strength  of  a  man.  vj^e 
success  of  the  experiment  ^teeded  my  most  sanguine  ex][jbjita- 
tions.  We  moved  witft  a'  velocity  nearly  equal  to  what  coi]li4e 
produced  by  a  man  with  a  pair  of  oars,  and  it  appeared  obvious, 

'ihdfcjwklpaltiljtift.jwra^fli^,i^i«j{  af)p^r^^ 
fJouidi^*i«i»a%fl««:i^W^i^,birt!^^  ^m^t^m 

be  solved  by  calculation*   Experiment  alone  must  de^eigapiin^lJQi^ 

p4illA.floJioo  offi  moit  fio  'io  ylqqn^  x?  ^svroooi  hue  aaooT  aidT 

constructed  with  the  same  external  appea^j^n^i,^  Y9ffl^o9^P$F 
i*B8ftl.  bfSl^jli  ^^(fDQPtoiKftiic^S^Qtfl^/jfe^  :«?&  I^Wte^^^Slbftats 
afliORrHi^i)^fC»&iftlfe  l<>Iljltei^fei*l§ml^  W^f  4ifWtn  .«^ 

Jil'giod  £ii  amfil  eirlj 

.iiio'l  XBw  b5)iu.tfla(Ju8  ,9iu'^9i9xli  ,9vjBif  I   .)>riifl3Ymi  fli  b9inBo  ocf 
giiiff«iIqmooo£  xii  ^^iluoiftib  omog  ^i&ih  iij  ^lavawoil  ^bsonshaqxs  I 

.iodjdo  ^m 
\d  bsxfiw  tbB9irI;f  noWoo  dignia  b  stb  Bqaifil  x^  '^^  aJoiw  9dT 


TDfbo  hciB  »ii?o(l'to  ^i/ilf-)i{(ui  oilt  vH  im.'jr?:  *lo  iL.ii.u.-uUma  orf.t  nl 
y(b  aaii'jT'jfii   ui  .ton  <ro    [•MUfjwff  /    ir-'u-   'il    !>/■•.   .^j/i.'/;:   l.-^r'/ 

OJ    ^^(ll>.fi\  l)ilk       .ifi/".>.l^  Ici  ■.•>iji**'»->r;  ;h^    ']'    '^I.MV/   iT   fir;,/  -pt.j'i.-) 

;l<li^4i^  PAnidk,  tbifelat^gr^ttea,  thfit-iheseWh^  cuUiviAe  bcieHn 
'l![^«telAt^-hii4t6fti»ldf  'iiiiiiro^etdMt^ '  in  t&eir  :appafatiilft  and  pto^ 
iSm^/lHm'*¥Mai'tiiky^ ihediMlTetf  deiSve  acHiintQge,;ow]i^^tb 
ttMiK%W«'d«eoritig>  theb'ofNstifflcieht  inagtiitedefor  pufalicaticMki 
!" Wli^  tbe^(d^( tiiew ii  tey  ftivth^n  at  pmait;  of Mwhost  iii^mU 
ttte^W^ottiiikiitd  <aJ  c<mtibtlon«xi8fo^  Ml  tbaJtcati  doise^diottlA  be 
iiafiMltt^y'boipr^Vtir^sBidt  tnay  at)piMLr  the  merit  irhk^h  kttask^ 

^'tii^^mpk^  fdr^  tH)S:l^poft&'bf  si^yitfg  the  part  whidk  eomt^nu* 
tibn^dl^^royi^y  i8;'<^6  several  atocoantB/ extremely  incdavednifiliti 
K^^^difc^jii^^^  and  r6(][uires  an^bkteef 

fA^fit^^iiscBptLtitji  it  lb  fr«(MiiYtlf  the  oeeasioa  of  mnchfdiitl 
ttk  '  1%ib  gteatlen^hof\i4cKii3to'talfy'a^  (ft  nr    m 

Fig.  S.  r    ;.i:   \Ji\^i4i>\t)iii 
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!'*'i   '/y  J  Oil!  '!o  sy^'t  ijr^. 

^i  !i  '■  i n:  ■■.V^     .>.fi(»it 


^^'lii^^sUlV^t^^bti^ly  sijipfilie  br  a  ttfb^-epfitiiltiiogiti/.'blttf 
^b<«M^k  &bl6ttt;itd> owkkkbgthv  or^BOttie^ dMt^M^'ivMli Aj^i^ 
UM  W%he*eii[d'(if  ^itAri^'h'plaOfed'^  etouit  'bit  ^f'Wi^  Qiij€o|;tadk 

This  loose  end  receives  a  supply  of  oil  from  the  cotton  •andnr 

^^'^Jld^^'rti^W  il^dc  lilayiih  4ike>'IKiatMi^r-be  a^plifed  i»4ke 
^ik&MkmWp.  '^'Thii't^^kftWes  'th^'  ti^de^irity  iof  ttierion^'tube^ioAo 
whieU^^^  \;(}6UJ<^#'  iir«(^ti;>d>4lto64dy  lUMl  ithim  ^lUly^eotitcaMs 
this  lamp  in  height. 

Of  Wax  Lamps. — Oil  is  a  disagreeable  combustible  for  small 
experimental  purposes,  and  more  especially  when  lamps  are  to 
be  carried  in  travelling.  I  have,  therefore,  substituted  wax  for  it. 
I  experienced,  however,  at  first,  some  difficulty  in  accomplishing 
my  object. 

The  wicks  of  my  lamps  are  a  single  cotton  thread,  waxed  by 
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drawing  thtough  melted  wax.  This  wibk  is^  placed^  j^  iebeiiittr 
made  of  a  bit  of  tinned  iron  sheet,  »otit  likeiig;  9,  and  thidtwo 
parts  a  a  raised  into  fig.  4.  '"    ■':';''»:.     -■      -  |j;;! 

This  burner  is  placed  in  a  china  ©ap,  about '1'66  inchesiiio 
diameter^  and  0*6  in.  deep.  Fragments  of  wax  are  pressed  iaid 
this  cup.  But  great  care  mu$t  be  taken  tbat:£^ch'limd'th^' lamp 
is  lighted,  bits  of  wait  are  heaped  op  in^eontkct  Witb^tbe  wick, 
so  that  the  dame  shall  immediately  obtain  a  supply  of  Inelted 
wax.  This  is  the  great  secret  on  whidh  the  burning  of  wax 
lamps  depends.  '  :  .  .;      i        :;         ...,.; 

When  the  wick  is  consumed^  the  wax -must  bd  pierced  witb*i 
large  pin  down  to  the  bumer,  and  a  fiiesh  bit  of  waxed  coltoa 
introduced.  .    -  ;. 

-  I  employ  a  wax  lamp  for  the  blowpipe.  This  ha8>  of  couree, 
a  much  larger  wick,  and  this  wick  has  a  detached  end  to  it^  ai 
above  described. 

Extinguishing  Lamps. — 'The  besfr  way. of  doing  this  is  to 
extinguish  the  ignited  part  of  the  wick  by  ^tting  sound  waxen 
to  it,  and  then  blowing  the  flame  out.  This  pneserves  the  Wiek 
entire  for  feture  Ughting  again. 

•  This  mode  applied  to  candles  is^diuch  preferable  to  the  use  of 
an  extinguisher,  or  douters,  to  Whteh  thelne  are  many  objection^. 


Article  XI. 


On  Works  in  Niello  and  the  Pirotechnia  of  Venoceio  Birirfgutcio 
Siehnese.    By  the  Rev.  J.  J.  Conybeare.  ' 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

In  Mr.  Ottley's  ibteresting  and  learned  History  of  Engfaving, 
vol.  i.  pp;  262  and  270,  two  accounts  are  eiven  of  die  proctesi 
used  in  the  execution  of  the  ornamental  wm^  termed  Niello  :  the 
former,  v^ry  short,  and  evidently  inaccurate,  from  Vasari;;  the 
latter  from  a  modern  virtuoso  (the  Gotmt  Seratti)>  whose  <stait^ 
m^nt/  although  more  <>orrect,  is  unsupported  hy  aay  reference  lo 
earlier  authorities',  not  to  mention  that  Seratti  iiimself  is  (ai  A&. 
Ottley  with  justice  temarks)  somewhat 'wanting  both  in'ioiliu^ul 
racy  and  in  judgment.  It  is  sufficiently  knOwn  thfeit  Ae  KieHo 
(independently  of  the  efsteem  in  which  it  was  once  held,  aild'the 
real  merits  and  beauty  of  the  works  executed  in  it  by  Finig«ierr^ 
and  others)  faa«  been  yet  more  ennobled  by  having  given  buth  td 
the  invaluable  art  ot  transferring  impressions  ?rom  engrslved 
plates  to  paper.  The  following  description,  therefbrci  ^of  the 
idode  which  B^nisto'^biKve  been 'ttslmlly  jado|4«4  foc^thei^mjici- 
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^itiosL'  of  ILhQ'  enaqael  (if  we.  may  go  cfdl  it)^  as  .well  as  for  its 
inaertion  into  thecavitijes  .produced  by  the  graver,  may  not,  per- 
haps, be  miacceptable  to  your  readers.  It  has  the  merit  of 
Mmiogirom  an  author  who  lived  before  the  art  was  yet  obso- 
leibe,  iand  who  seems  himself  to  have  been  a  practical  man  of 
cjQusiderable  inteUigence  for  his  day. 

^1 'SThe  NieUo/'  he  informs  us,  '4s  composed  by  taking  one 
part  of  pure  silver,  two  of  copper,  and  three  of  pure  lead,  which 
must  be  fused  together,  and  in  that  state  poured  into  a  long- 
necked  earthenware  matrass^  half  filled  with  levigated  sulphur^ 
the:  mouth  of  the  vessel  is  immediately  to  be  closed,  and  the 
contents  left  to  cool.  The  mass  which  results,  when  levigated 
and  washed,  is  ready  for  the  purposes  of  the  artist.  The  cavi- 
ties made  by  the  burin  having  been  filled  with  it,  the  plate  is  to 
be  held  over  a  small  furnace  ted  with  a  mixture  of  charcoal  and 
wood,  taking  care  to  distribute  the  enamel  carefully  with  a  pro- 
per instrument.  As  soon  as  its  fusion  has  taken  place,  the  plate 
16  to  be  removed,  and  when  sufficiently  cooled  is  to  be  cleared 
by  the  file,  and  polished  by  fine  pumice  and  tripoli." 

To  the  four  ingredients  here  enumerated,  the  receipt  given  by 
^ratti  94d8  a  fifth,  borax,  the  use  of  which  is  not  immediately 
apparent.  A  small  portion  knight,  perhaps,  be  put  into  the  crur 
cible  containing  the  alloy,  to  cover  it,  and  facilitate  its  fusion, 
but  it  could  scarcely  enter  into  the  composilion  of  the  enamel 
itself. 

The  Pirotechma  of  Bifinguccio,  from  which  the  above  in 
extracted,  is  a  book  of  somewhat  rare  occurrence,  and,  for  that 
reason,  perhaps,  has  not  been  noticed  as  it  deserves  by  those 
who  have  employed  themselves  in  tracing  the  progress  of  mine- 
ralogy andf  metallurgy.  It  was  first  printed  at  yenice  in  the  year 
1540,  and,  therefore,  preceded  by  20  years  the  more  splendid 
volume  of  G.  Agric<^la,  which  on  subjects  immediately  connected 
with  mining  is  unquestionably  more  copious  and  instructive. 
Biringuccio,  however,  embraces  a  much  wider  range,  and  his 
work  is  c^tainly  better  calculated  to  illustrate  the  state  of  kqo.Wr 
ledge  at  the  era  of  its  composition  than  that  of  his  German  sucr 
cesser.  The  good  ItaUan  too  manifests,  if  not  so  much  of  eru- 
dition, a  far  more  lively  play  of  the  imagination.  His  work  is 
divided  into  10  books.  =  The  first  treats  of  metajs;  the  second, 
of  aemimetals,  with  some  earthy  and  saline  substimces ;  the 
third,  on  the  assay  and  reduction  of  metallic  substances ;  the 
fourths  on  the  assay  and  refining  chiefiy  via  humidd;  the  fifth, 
o^  alloys;  the  sixtn^  seventh,  and  eighth,  on  the  art  of  casting 
metals,  treating  largely  on  all  that  concerns  bell  and  cannon 
fouiMleries  ;  the  ninth,  on  distillation ;  on  the  arts  of  tl^e  workers 
ia  gold,  copper>*  iron  and  tin-wiredrawing,  gilding;  the  manu- 
facture of  joaetallic  specula ;  of  crucibles,  of  pottery,  and  of 
mortar ;  the  tenth,  on  nitre,  gunpowder,  aitillery,  and  fireworks. 
1^9 'abridged  tabj[e  of  aontanW  will  suffice  t9.  giyfe.a  general 
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aB^taii^a*ur90ry.pewsal,.appearedtint!«Js9|liiMj!/  ai  ii;ifr  iioinmo 
.  >  Bui^>  iIBiKiw  tha  chliptw:;  ,^,^  I^Io^Vi  d^fef  Mtaier^,"  bs.spe^ 
■lighliiiglyirfUia'/Gharlafiwgri«l'etthfl9ewhM»*(eq^dMcpl((ff 
»ibeaib^any:otiiier.thaiiBbtnpal  iQ()icQ4i^hJa,..4cwtfi9i}«.i*fljf^iM 
tbey  euj  ooe  .vetT  seaaibfe.!  iHe  iQeBtii<|ipS'.t)M  (Wto^of^bffgti^DS 
OF'd^cktiogi.lUe  iimb,iby.iUieWtBe](?fi;tbfl^^4eity^rQTn«fii»'«l* 
Aatroii  aaintir  He  :irecon)nriad8iitheitCki^Rg,'iat>.>»dit'UPm!it^ 
bottomlorBifte  af,;lh6  hill  itiipref«nw»<»ftifpiJiliajsJdflrrm»g9,.(rf 
diet^g  dowawtrdfi  fi»;B/tl»«  point iiuh^mitlie.prft  ep!9e»!to,4a(t 
(mgiomo).  He  mentions  a  productive  niineibir,cpBp0T  &ji^il<^^ 
belaw  lSBpnKtv:^i0.i<&eU'OrOi  -He  obp^fn^ sfrpogl^  ^iig,^i«tifU8 
atifliinpoBiitidqsiof  the  al«hemifit8.  Q-  Di^yiA¥K^'f^i9.^^i^^t^6^M 
Agrioamlfqueiie^  ifom  whttltworti;:'j)  as  r^t^  u)d  4i¥^>:?l3^  ftfi.^ 
mBHCHf^Ril'^erore,  IQ  onejof  the  Saxjon  oaii^^t  .Hnfficiently  l«r^ 
toimake  a/teblQ  And  a  aeatj  ^or^stool  (tripod) J  -  HgiSeeGHS'  io  bKv« 
been  aeqabinted  wiUtthe ted >aad  grey  silrei: .oces,  4nd^,\^it^,t^ 
ilsual  niod«s  of  roasting  tttd  reducing :the(a^  C.  fOe\,lta7>flr 
Italy.i^.ia.thi«  metal:  f  ncbiB,aiiu^ ; "  mentions'the  p«aco(fliiAi|d 
^%y  copper  ores,  especially  the  richness  of  th«  {at^i;.  ijC.id.^ 
Fiombo.  He  notices  its  acquiring  weight  (from  8  to  lO  per 
cent.)  by  calcination,  vhich  he~«Uributes  to  the  loss  of  some 
aerial  pnnciple  of  levity,  and  illustrates  the  case  by  affirming 
that  a  dead  body  weighs  tnQie.th^n  a. living  oae,in  consequence 
of  having  lost  the  animal'^lapmts  (fepirttiche  susfengano  ia^vita^, 
C,  Delo  Stagno.  He  confesses  never  to  have  seen  any  "ti8-6rea. 
C,  Del  Ottone.  ,,  He  speaks  almost  with  rapture  of  an'BSflensive 
manufactory  oftffaGs  carried  on  at  Milan.  C.  Dell.  Argento  Vivo. 
He  again  ridienles  the  alchemists  with  some  humour ;  mentions 
native  cteuab^,  and  the  method  of  obtaining  mercury  frortrils  ' 
ores  by  elimination.  C.  Del  Solfo.  Mentions  the  useOf  iiulph'ur 
in  bieachttJg,  C.  Del  Antimonio.  Speaks  of  its  useiii  various 
alltoya,  and  as  an  external  application  in  medicine.  0:S>eUa 
.  Margassita.  He  suspects  each  of  the  imperfect  metals  to  fraVe 
its  bwn  ma,rcasite,  consiftiog  of  sulphureous  matter,  and  the 
seeds  of  the  metr.l  (materia  seeonde  et  menstrui  delle  concettioui 
de  metalli).  The  residuum  after  roasting  is  good  only  to  colour 
po(iQ«il«ih  «^ glaaa,^ and t»^'dKBt rtbe  eUshoiiislfe'Jc  ArgnesidjlfalAst 
tttt b^>%<ipw^ly ^IfifofMaitai'^  (a>siibsbetdoe:oi^iQWe'OfiBt)blfm»<) 
tiiw})  mtappetir»ltp'WMttiu/tJM'ibtUfltiofhi»agei,<:^ 
TiiiW'lgr(tw;hke>ofgBitize(iiW<lieajti6^.rI)eli¥etridloii)LD«iiniU!b; 
themwafaietoryiiofiHeEniani^TitriiPiilths^Htson^st  ttmrtlofinWehi 
V,BoR;:VetrioIoimaiCi*de«)sttn>fi  rfiiama/'viC.viDdll^JHaaiea^dit 
RooQhauii  Giiittts^a  detailed! and-  pnotioBl)  acnoditt  .tX  ite  ,aii^. 
fejdtoiyu  .iMentidnathe  dbtnctiof^LaSloif^ifLsiiiQt  J^^^tolA- 
exliiaiiBttidiihlBtiiHeiMV'ii/ffinolgMrnfiiiJeifiifliQitUtJi-'fi't  QdiDdli.' AraeU 
laaoi  Orpineatp.  ell  iRisagallM  .  iMftiiitibnli  thie  s^lajBi  ofrBnenict 
wilJlleOppettilH^iviaiHl  laad.)  Jbi  onts  ^KoAimtAmiiliiUksfmati 


opinioa  that  in  V(ftMi*fateg?iie  ettrrip*'!  off 'wh^&rer- ■iiveriitiiay 
ffiWPqe^daiiii''^''C^/  BleHaiOialUifilimV'iZatfari^  vt'Mkn^a^e. 

«SdM^tltttC!tEi«if<niJlHE^tik«. '"Itfii  JifiHt'  both  lti<  titagiBg^jMroekin 
fiW''i^|a^|<'Attd4«^i«lld«riAe'  the<tittM')oolottrt9aB,tia  nolioedj 
nWcHttptelra  tM^Mb  E^d  ^Ksb  otAit^inlittk  ofintercat;.:Tboa» 
d^HHe'ttla&y'andTddtitittMi  ofmdtalBiai««ntirelj'  practieal,  tJ^ 
'i^omtai'iih^UekiMhaiatiinc^-vf'ilii  iha  detailof  alli  the  proM 
<K^^6< diM  ia itie.-  ^'Intreiatiiig'OfaUidytv'h^ttientioni'thesapsi- 
fe*tA^<if EnriiBhtin.i!''^:   .,,:.■;:..■...■  .,     .|i 

>^"¥&^'klli:i^  f&)r'lK<Tt-  metfi)  he  fttatei'  to  -fccnUiin  .fron)  23  to  20 

Eftij^ntv'^iftiW;  ittat-WotHer  purposes  of'Caaung from  8  to  12. 
'.Athp  liir^lf  Intb  detaU  on  tb«  casting  both;  of  artilleiy.  «oi 
Mn».'  '.Atp.''lOO^be'm«iitioDH  ftsitt^larmodeofBOldtirinelargv 
IteHerf  vAretl  damaged  by  Cdrrying  the  fcnrved  chiibn^  ofk  ftiivi 
Mlije^-^ott^tnicted  for  the  purnoRfrli^the  d  rectioh  of  th^  fiisurej 
ntHf  '^^[Ji^tti]^  the  edges  tnus  B^^ened  by  the  -additton  o^ 
^{^Reb  'broirte  Thitf  ^s  I  suspedt  &  process  neref  adopted  id 
^  bell  founderie^ 
i  am    1  » 


J  Ofl^he-ndnrf  of4iMfora*Hdi»ebtM^fi*f«a9tfflg  8w  Iwmnofl 
eemiJ^tentto  jd(%e  tb«y  dppear  bl^nWy  full  At  p  109  hb 
dmtiaii4'^atui.^d  tndnilMlctMfyiitf  bvMite  lead  ^f»a  beiaSiOivJ 
al^isahiMtuteA  MpM  (i>t  tin  as  Miilgvhpaiur  C  d^  Fa¥  le 
BaBlvjdl  Bend  i  H«i  8ttite»lthit  UftnitomiKilld  of  c^sv-lrou  wer^ 
fits&iuuB'in  IMy  by  Oharlcfei  King  «f  ^Vahoe;  m  hu  attack  bA 
Nifin  A.!)  1495  Be  iheo*iob»i'tHRti  airfteiaddedianSimonyf 
nAn^  '(faf'pefl)  and  oflie*  aktn  d  with  thfe  intent  df  rendering 
theiAetitiUiQrt  fiisiblHvbuti>tweot8tha«tfti8tejid«rtdfeBthesaTbe' 
tmB-niDW  brrttb.  0  di  Fornlire  Kllievi  Hte  aflpear»  tb  havft 
beeqn^iiaHadf  wltb  ali  tke  id^deto  of  owtHtgand  ni^dellth* 
BOHiatudto]  1  Be  tuaahi  ptmutt  the  n^eniiity  oi-k  $j^Mt» 


artist,  C>.-  B>  Paloii,  w]io  invented  a  new  species  oi]moi^IdB£ 
castiDg  in  plaiater,  by  cpv^^riug  the  original  statue  wifh  ^  maL  . 
of  pftper,orratherj)a^iermQc/«ie  (carta  pasta)  and  linen,' stMijSr'i 
gnpetfii^tum..  .^'nea  this,  was  siifticieut!^  tMck  and  Iidrd,  it'J  r 
wbs  Ciit  from  tJie  Btatue  in  convenient  portioji.s  ;   liien  reuiiiteif.''' 
strengthened   by,  the    addition   oC  iVeiili   matter,  and  rwultTad'" 
impermeable  to  water  by  wax  and    asplmltuin   (pece  grtica). 
Tbe  moulds  tbuB  produced,  ivere  liglit,  portable,  unexpcnsive, ' 
not  liable  to  break,  and  well  adapted  for  their  object.     C.  aa 
Arte  Alchimica,  and  C,  del  Arte  Distillatoria.     In  the  former,  9'f' 
these,  he  again  attacks  the  «!chemistE  as  to  the  probable  attain-, 
ment  of  tUeir, object,  but  allows  tliat  in  their  researches  they'' 
frequently  made  discoveries  of  great  interest  and  value.    The;   ^ 
latter  contains  nothiijg, which  at  the  jjiesent  day  could  inform  oT 
intereBt  the  chemical  reader, 

C.  Del  Arte  del  Fabro  Orefice.  Besides  the  article  alreadj 
quoted  on  tbe  ]Vieilo,  contaiilB  directions  for  soldering,  temperin'gi' 
and  colouring  gold,  and  for  enameUing,  but  nothing  on  tm'" 
composition  of  the  enamels  or  pastes  themselves.  C.  del  Art^' 
del  Fabro  Ramarlo.  Meritiona  tnie  art  of  tinning  copper  vessels-J 
C  del  Arte  del  Fabro  Ferrari 0.  ..Ift-eata  of  the  manufactory  ^^a' 
tempering  of  steel,  of  colouring,"  Bfigraving,  and  damasciuinin^'  ' 
its  surface ;  these  arts  he  f^rms  secrets.  Among  other  of  these'i 
eecrets  is  one  for  renderiiiff  iron  sofi^  and  lr(tctable  as  lead,  a. 
process  which  must  have  been  in  request  at  a  period  which, 
among  other  works  of  art,  produced  manV  ^c&ntiful  Bpewin^ns 
of  chasing  in  iron.  It  consists  in  exposing  tc^  the  contib^ed 
heat  of  a  mmace  the  iron  first  anointed  with  oil  of  bitter  aln/ondt, 
and  then  coated  with  a  paste  made  of  wftx,  assa  fatida^  aild  a 
small  quantity  of  alkali,  covering  the  ^ble  with  a  stMn^  lute. 
C.  del  Arte  del  Fa^ro  Stagnario,  The  composition  for  pnirtcr's'" 
types,  he  states  to  be  six  parts  of  fine  tin,'  one  of  lead^!  lind'c^'" 
of'antimony;  ■ '  ■  ■  .;,■  -     ■■  ■<:  ■ .:      .li^:-!-.-. 

In  subsequent  chapters,  he  describes  the  process  bfTejioWt^' 
ing  gold^d  'fiilTer  from  plated  articles,  or  imaef&l'COQlpiiiU^,'" 
by  amalgamation  vrith  tnercury;  For  this  s^c^t  he'BtaieBniidi&i^" 
to  hate  given  a  diambh'd  Hng  worth  26  diic^.  ■-■■'.  ■:yd- 

A  more  interepting  chapter  is  that  On  jhe  *  pifatifcft  et.fif6d6'- 
di  fare  !i  Specchidt  Metallb;"  ■  He'iiierrtions  «  traditidn  as  W* 
tiie  existetjci  Of  teiescbpiCBpeculd.asfkr hact,  if  lundetitiitf'" 
him,  as  the  age  of  Augustus;    "Che  mbstrffnoifmagine'^flfe' 
cose  lontane  et  non  delle  propinque."     He  treats  also  of  bj^milig 
specula,  of  one  especially  belonging  toa  OermaM,  by  which  gold 
was  kept  in  a  state  of  fusion.  He  mentions  pother  (telescopic?) 
speculum,  said  to  have  existed  at  1\inis,     "  It  quale  era  tanto 
lucido,  cbe  del  piu  alto  detta  Rocca  tohan  dolo  verso'  ii  Rjrtw  ■ 
delia  Goleta  vi  si  discemava  ttitti  le  ftavi  che  vanino  Brnte^  Bt'j 
tutte  le  genti  che  arano  eoneSse,  et.de  chfe  coloriwt  haWti  enut* 
veatiti:  Qerto  cre^p  phe  fusee  coi^^esti^trpTat^  1^  prc^^UivA 
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ptatica  di  Pitf  ori  et  U  ragioni  d'essa."  (Or  was  this  a  diminish- 
Jiig  mirjor?)  His  secril  tor  the  composition  of  metallic  mirrors 
is,  "three  parta  tin,  and  one  copper.  Upon  this  alloy,  when  in 
fusion,  throw  (for  every  pound)  one  ounce  of  tartar,  and  half  an 
ounce  of  arseiiic." 

The  chapters  on  the  art  of  potte^,  and  making  lime,  appear 
to  coHttiin  nothing  remartahle.  Tlie  same  may,  perhaps,  be 
said  of  the  chapters  relating  to  artillery  and  fireworks  ;  but  with 
these  subjects,  I  have  no  acquaintance. 

'The  concluding  chapter  ia.  perfectly  characteristic  of  the  Ita- 
lian^,. "  pel  Fuocho  che  coneuma  et  non  fii  cenere,  et  e  potente 
pui.cbe  altro  fnoco,  del  quale  ne  e  Fabro  el  gran  FigUol  di 
Venere." 

"  ChealtKi  Xi  DDQiirole  che  cupido." 

ypOD  the  whole,  although  this  scarce  volume  from  its  meogre- 
ness  sind  imperfections  forms  a  singultir  contrast  to  the  bulk  and 
fUSUtess  of  detail  which  might  be  expected  in  a  metallui^cal 
encyclopedia  of  the  present  day,  it  is  unquestionably  for  its  age 
a  work  of  no  common  merit  and  interest:  ^^d  the  author  is 
fajj^y  entitled,  from  his  practi<^al  intelligence  and  industry,  to  be 
labked  among  those  who  coqtnbuted  to  realize  the  almost  pro- 
plfteUc  verse  of  his  immortal  countryman  : 
"Etpeneaf. 
Ch'  Euer  lud  fonte  ■  i  rivi  di  uostri  arti."— (Dsou  FuRdiio.) 

T  subjoin  the  account  of  the  manufactory  of  Niello  from  the 
ori^af:  "  Niellasi  ancora  perornamento  de  lavori  certi  intagli 
o  p^9&U  et  questo  prima  si  compone  pigliaudo  una  parte  di 
argento  lino,  due  di  rame,  et  tre  di  piomoo  fino,  et  in  un  vaso  di 
tenf,  che  habbi  el  coUo  stretto  et  longo  sempee  la  meta  di  solfo 
macinato,  et  sopravi  si  gitta  fusi  gli  detti  metalli,  et  con  terra 
lobito.  messi  si  chuida  la  boccha  del  vaso,  et  benissimo  si 
rimena.  Dipdoi  freddo  rompendo  il  vaso  ^e  ne  cava  et  netta,  et 
layasi  et  alfin  si  macina,  et  adoperasi  rie^piendo  It  vacui  de 
lavori  che  s'vuole,  et  a  un  fornelietto  fatto  di  carboni  grossi  con 
slquanto  di  fiamme  di  legna  et  con  uno  mantachetto  soffiandovi 
dentro  savoiva  et  si  fa  sopra  al  lavoro  vostro  scorrere  collocan-  . 
dolo  alquanto  con  uno  legnetto  o  ferro  quando  e  acorso,  et  si 
cava  etlassa  freddare.  Dipoi  cosi  fatto  con  unalima  levando  el 
Buperfiuo  si  senopre,  et  con  una  poca  di  camra  et  pomice  sottile 
sipulisce,  et  con  la  terra  di  tripoli  fregandolo  si  fa  lucido  et 
bdjo.:'— <P.  135.) 

The  Pirotechoia*  was  a  second  time  printed  at  Venice,  A..D. 
15£0,~with  the  original  wood-cuts,  and  some  alterations  iu  the 
orthography.  A  French  tcauslation  appears  to  have  been  printed 
at  Paris,  A.  D.  1572.  The  author  is  spoken  of  with  commenda- 
tion bptii  by  Agricola  (in  his  preface),  and  Cardan  (De  Subtil). 
Hkeioimei  tenns  him  an  eloquent  writer,  which  is  true  to  a  cer- 

*  Aeaibo  iWiet'f  Diet  KbUognjl^tWjsrfide'S^aKSUOD. 
Jveto  Serigf,  TOL.  IV.  2  9 


i^n  fektebt,  iWough  his  felocj^uehce,  iti  spife  of  his  ongiH,  ht 
indeed  of  the  purest  Tuscap.  I  Had  almost  forgotten  to  is 
that  Vetloceio  Birihguccio  was  a  native  t:)f  Sienna. 

I  am,  deat  Sir,  yotirs  truly,       •  ' 

J.  J.  CoNYBE3^« 


ji'  I  Mm  .  .iir  1  'ii.'i'  m'j.'.'ij:  ..'.j  ris 

Article  XIL 

Analyses  of  Books. 


1 . 


Philosophical  Transactions  of  the  Royal  Society  of  London 

1822.    PartL 

''  We  hare  to  apologize  for  so  long  delaying  to  analyze  this 
which  contains  a  senes  of  papers  of  great  importance  ;  t^ 
the  most  interesting,  however,  have  already  been  ini^erte 
length  in  the  three  preceding  nntribers  of  the  Annals, 

I.  The  Bakerian  Lecture^-^Afi  Account  of  Experimefi\ 
determine  the  Amount  of  the  Dip  of  the  Magnetic  Needlein  • 
don^  in  August  1821 ;  with  Remarks  on  the  Instruments  whic 
usually  employed  in  such  Determinations.  By  Capt.  Ed 
Sabine^  of  the  Royal  Regiment  of  Artillery,  FRS. 

Gapt.  Sabine  remarks,  that  the  increased  attention  whicl 
been  given  of  late  years  to  the  subject  of  magnetism,  aric 
consequent  advance  that  has  been  made  in  the  science,  re 
it  desirable  thkt  a  greater  degree  of  accuracy  should  be  obta 
in  the  observation  of  its  terrestrial  phenomena,  than  has  hiti 
beeti  the  base.  The  instruments  for  ascertaining  the  dip  '^ 
^needle,  it  is  stated,  have  received  little  or  no  improvemeta< 
ittg  the  last  60  years,  and  produce  results^  which,  'with  4 
precdution,  can  be  considered  as  approrimate  only.         '   ' 

After  describing  the  imperfections  in  the  instruments  all 
to,  and  explaining  the  Errors  which  origihite  in  them,  the  ii 
proceeds  to  give  an  account  of  a .  aipping-needle,  whic 
requested  Mr.  DoUond  to  make,  on  a  construction  suggest 
Prof.  Meyer,  of  Gottingen;  as  well  as  of  the  mode  of  obs 
tion  therewith.  "  The  needle  is  a  parallelopipedon  of  el 
inches  and  a  half  in  length,  four-tentbs  in  breadth,  and 
twentieth  in  thickness  ;  the  ends  are  rounded  ;  and  a  line  m^ 
on  the  face  of  the  needle  passing  through  the  centre  t< 
extremities,  aniswers  the  purpose  of  an  ind^x.  The  cylinic 
axis  oil  which  the  needlel  revolves,  is  of  bell  'ittfetal,  temnn 
wherfe  it  refits  on  th6  agate  planes,  by  oyhndersof  le^s  diana 
the  finer  th^se  terminations  are  made>  so  long  as  they  dn 
bend  with  the  weight  of  the  needle,  the  more  accurate  w 
tbe  Oscilikllcmd  V  small  ^m^  in  tiie  thicker  part  of  tiie 
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Hf^eiite  thfiY's,  it^bich  raUe  and  lower  the  needle  pn.its  |iupr 
^l^y ,  4acL  iQQsi^ra  that  me  /same  parts  pf  the  axis  rest  in  ^aqh 
Dbservation  on  the  planes..  A  small  brass,  sphere  traverses  on  a 
3teel  screw^;  ia6erfce4  in  ihe-l^w^redge  of  the  needle,  as  nearly 
ELS  pQ6Sih(e  in  the  perpendicular  to  the  index  line  passing  through 
the  axis  of  motion  ;  by  this  mechanism,  the  centre  of  gravity  of 
the  needle,  with  the  screw  and  sphere,  may  be  made  to  fall  more 
or  less  below  th^  axis ^<jf  motion,  according  as  the  sphere  Ts 
screwed  nearer  or  more  distant  from  the  needle,  and  according 
Bs  spheres  of  greater  or  l^^s  diameter  are  employed.  The  object 
proposed  in  thus  separating  the  centreis  of  motion  and  gravity, 
IS  to  give  the  needle  a  force  arising  from  its  own  weight  to 
assist  that  of  magnetism  in  overcoming  the  inequalities  of  the 
.^8,.  and  thus  to  cause  the  needle  to  return,  after  oscillation, 
with  more  certainty  to  the  same  point  of  the  divided  limb  than 
4t  would  do  were  the  centres  strictly  coincident/' 
j..^  Tbe  centres  of  motion  and  of  gravity  not  coinciding,  the 
ipofdtion  which  the  needle  assumes^  when  placed  in  the  magnetic 
ifperidian,  is  not  that  of  the  dip  :  but  the  aip  is  deducible,  oy  an 
easy  calculation,  from  observations  made  with  such  a  needle, 
^according  to  the  following  diretctions.: 

.  ^^  ^^  If  the  needle  has  been  carefully  made,  and  the  screw  inserted 
tfply  ^  described,"  ''two  observations  made  in  the  magnetic 
[laaridian  are  sufficient  for  the  determination  of  the  dip,  the  two 
faces  of  the  needle  beins  successively  towards  the  observem, 
x^aewing  the  position  of  me  axis  on  its  supports  in  such  a  man- 
ner ithat  the  edge  of  the  needle  which  is  uppermost  in  the  one 
pl^^ervatioa  becomes  lowermost  in  the  other ;  the  angles  which 
^|h^;  needle  makes  with  the  vertical  in  these  two  positions  being 
r^ad^'the  mean  of  the  tangents  of  those  angles  is  the  co- tangent 
^fithe  dip,,  But  when  needles  are  used  in  which  this  adjust- 
J9l^t  has  AOt  been  made,  or  where  its  accuracy  cannot  be  relied 
^n^/foar  observations  are  required  ;  two  being  those  which  are 
already  directed ;  the  two  others  are  similar  to  them,  but  with 
AllQ.poies.ofthe  needle  reversed;  calling  then  the  first  arcs  F 
an^f  jf>  and  those  with  the  poles  reversed  G  andg,  and  taidng 

'^    '  tang.  F  +  tan./  =  A 

''■  "^'  .  tang.  F  -  tan./ =  B 

tang.  G  +  tar^  ^  =  C . 

tang.  G  —  tan.  g  =  D 

*^^  4-  5-^  =  twice  the  co-tangent  of  the  dip/* 

ii;<M -The  instrument  in  which  the  needle  was  tried  is  already 
desciYtt>ed  in  th/^fPhilosophicalTransactidns  for  1819,  p«  182,  and 
;8e¥dral  improvemeats  which  have  since  been  added,  in  the 
tApp^ndix  ta  Capti  Pairy's  Voyages  of  Discoveiy,  pp.  107, 139, 

fCHi-ff//    ill  '.:■  .-,1     r.-"..     ;■::       ■'••,;■  .  ■  •!      •■'■   ■■■/.•..       •.■.•  ^". 
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Hjeg&ii'iVatk,  by  penid^sirti;  ofll^^^'JWeikitis;;;  tip'  'feftWeift^ 
Viie  BituaUbn  is  in  all'respecte  ab  eU^le.(Jne,^^io^Klr*ptojT« 
*temtheiifiighb6nrho6dori»0n.'''' ■'''■  '■■■■■  "'■■'  ■'■       'yJ'''';'™ 

.  "TbeKBultg  by;tli[ee  difienmt  methods. ooOectod into  Mt  i 
Tiew,  are  B8  follow.  Til.  :..  .;'..;,.  mjjV  £ 

By-10ezperimeiita,witbi'AfeyeT's  lieedley, ;....,. i'  > TiQ" . OtMKi  p 
By  thetime8ofoscilla±ionitttbeinagneitidtiieEKUan>  .  .  .':^.:iii  f 
:  uid' in  ibe  plane  per^etdiculu:' to  liLi  laesB  by-  -I'li 

three  needles 70'  ;04<0,> 

By  the  times  of  vertical  utd  hoEOontal  oscillatioo.  70'  0246 
''  ••  Whence  70"  03'  may  be  consideiied  as  the  mean  dip'ofuj 
needle  towtirdB  the  north  in  the  Regent's  Park,  in  August  am 
^pte;nber,  1821,  within  four  hours  of  noon,  being  ue  lijom 
within  which  all  the  experiments  were  made."  ,'    . 

As  the  obseiratiouB  of  Mr.  Naime  in  1772,  and  of  Mr.  CaVeii^ 
dish  in  1776,  give  an  approximation  of  72°  25'  for  the  'dib'.iBi 
1774,  we  obtain,  it  is  stated,  3-02'  as  the  raeaa  aiinudl  rtte'd 
climinution  between,  1774  and  1821;  and  if  we  take.Mi'.  ^V^ 
ton's  determination  of  the  dip  in  1720,  76*  10','  W0  obtsiii 
between  the  years  1720  and  1774,  do  annual diminutioiiqf'B'^S'i 

Capt.  Sabine  says,  "  in  cOiiclusion,  there  appears  r^^oti'  i^ 
presume,  from  the  preceding  experiments,  that  the  dip'  \\SeS 
maybe  determined  oy  Meyer's  needle  withih  a  much  Bi^alle^ 
limit  of  uncertainty  than  has  hitherto  been  the  case  by  n'ee)^ 
of  the  usual  construction."  ;  ;■        :,     .      - 

II,  Some  Positions  respecting  the  Injluehce  of  the  F(Jlf(iiV  Bii- 
tery  in  obviating  the  Hffects  of  the  Division  of  the  Eighth  Pair 
of  Nerves.  Drawn  up  by  A.  P.  Wilson  Philip,  MD.PftSl^iKri; 
(Communicated  by  B.  C.  Brodie,  Esq.  FRS.)  '      '  " 

This  short  paper  appears  to  establish  two  mometifpus  ailA 
ijovel  facts  in  physiology;  we  shall  give  the  priticipal  te4ulti  of 
Dr.  Philip's  inveBtigation  in  his  own  words,  aistingiiish^g'tlie 
important  circumstances  by  the  (>a//c  chara(*et. 

"In  some  experiments  in  which  the  nerves  of  the  eighthi  '^air 
were  divided  in.the  neck  of  a  rabbit,,  anii  the  ends  not.dispUtiii^, 
and  the  anjmal'was  allowed  to  live  some  hours,  it  WasfoUnd^tll 
food  Bwallotted  immediately,  before  the"  division  of 'the  nervW^, 
leds  comiderablif  digested,  eyed  Wheh'thfe  divided  ends  oftHe 
nerves  had  retracted  to  the  distance,  of  a  quarter  of  an  inch'  fifoitt 
each  other."  '    '      '     ''   "'"'; 

"In  other  experimetits  in' which,  after  the  division  of  the 
nerves,  the  divided  etidi  hddbeenturiied  complete /if  awuif  from 
each  other,  little  or  no  perfectltj  digested  food ,  u-kai  the, animal 
ioas  allowed  to  live  some  hours,  ^fls^^iind  in  the  stomach :  and  th'i 
longer  the  animal  lived,  the  smaller  waa  the  proportio  n  of  digested 
food  found  iri  the  stomdch'  ;■  the  great  mass  having  the  appeaiN 
ance  of  masticated  food,  which,  was  not  sensibly  iesseue^'^fii 
fi;[aftiifity/-'fedW*feirtetg'thfe-^tiltnU^  li^^d.    In  an  experitokt  in 
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Wptl^)]^  lufder  such  circmnslancei,  tUe  stomach  was  exposed,  from 

tpp,JiB,e  qJ'ithe  division  of  the  nerves,  to  the  iniiuence  of  a  voi- 

'    teic  battery  sent  through  the  lower  portion  of  the  divided  nerves, 

I  t(»  conteiiU  were  apparently  as  much  changed  as  they  would  have 

han  iaeheJtatnetimem  the  healthy  ariiinni.    The  changQ  was  also 

I  of  the  aaine  kind,  the  contents  of  the  stomach  assuming  a  dark 
<ftiMr,  and  those  of  the  pyloric  end  being  more  uniform,  and  of 
a  firmer  consistence  than  those  of  the  central  and  cardiac  por- 
tions of  the  stomach  ;  while  the  whole  contents  became  less  in 
qliaintity." 
'itl.  Oh  some  Ahine  CottCfetionsfowid  in  the  Colon  of  a  Young 
I  MifH  in  Lancashire,  after  Death.    By  J.  G.  Children,  taq.  FRS. 
g^,  etc,     (.Communicated  by  the  Society  for  Promoting  Animal 
I    pnemistry.) 

Ail  abstract  of  this  paper  has  already  been  given  in  the  Aniialf 
for  Jaauary  last,  p.  76,  but  we  may  udd  tiie  following  particu- 
lars :  The  concretions  were  found  lodged  in  the  arch  of  the 
«ol6ii^  the  coats  of  which  were  much  thickened  and  formed  into 
a  Bortof  pouch,  where  they  lay.  The  peritoneum  was  but  little 
mQatued,  the  other  viscera  were  healthy.  The  unfortunate  sub- 
ject (jf  the  paper  never  took  a  aJngle  repast  without  oatmeal  ia 
some  shape  or  other,  and  the  concretions  consist  of  alternating 
CjOnRentric  layers  of  a  velvety  fibrous  substance  from  the  inner 
cpat  envelopmg  the  farina  of  the  oat,,  and  of  phosphate  of  lime^ 
together  with  the  ammoniaco-magncsian  phosphate. 

iV.  Oh  the  Concentric  Adjustment  of  a  Triple  Object  Glass, 
By  Wilham.  Hyde  WoUaston,  MD.  VPRS. 
,  Efr.  Wollaston  here  describes  a  method  of  correcting  the 
ce'i^ti^  adjustment  of  a  triple  object-^Iass  which  appears  not  to 
have  been  used  for  that  purpose,  but  for  the  details  of  which  we 
must  refer  our  readers  to  the  paper  itself,  as  they  would  be  use- 
less lyithout  the  acGompanymg  plate.  The  principle  anil  itq 
i;eBfilt  are  e.vplained  as  follows  :  '     ( 1 

"  When  any  bright  object  is  viewed  through  a  glass  of  t^ji^ 
construction,  without  an  eye-glass,  there  may  be  observed  ntuie 
same  tiine  with  the  refracted  image,  aseries  of  fainter  images, 
that  ,are  found  by  two  reflections  from  the  different  suriaces ; 
ani^.as,  the  position  of  each  of  these  images  is  dependent  on  the 
cjiT^ptures  of  that  pair  of  surfaces  by  which  it  is  formed,  they 
Wp*ar  ^t  different  distances  from  the  object  glass.  Since  the 
nuinber  of  surfaces  is  six,  the  number  of  binary  combinationa  of 
tliese  surfaces  is  15  ;  ajjd  just  so  many  images  formed  by  reflec- 
tion may  be  discerned.  It  is  manifest,  thatit'  the  glasses  be  duly 
ndjiisted  to  each  other,  so  that  their,  axes  are  correctly  coinci- 
,cl^p^  then  this  series  of  images  must  be  all  situated  in  the  same 
strfiight  line  ;  and  conversely,  that  any  defective  positioo  niay 
de;  iiflmediately   detected  by   a  ■  .derangement  ■  of  the  line,,, Of 
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my  object-glaBS  to  cbrreet  performtoce^fter  having  t^mdV^dU  1^ 
from  its  ceU  [in  a  telescope  of  45  inches  fdcils/tna(te  by  ip6nbiid  H 
ia  1771],  that  I  may  venture,  with  considerable  ccmfidiebiiif,  Ho  If^ 
recommend  trial  of  the  method  to  those  who  wish  to'pi^|it   ~^ 
glasses  of  this  construction."  : .     .  i .  i  1 

V.  On  a  new  Species  of  Rhinoceros  found  in  the  Thtiriofbf 
Africa,  the  Skull  of  which  bears  a  close  Resemblaheeto  thatfMM 
in  a  Fossil  Stale  in  Siberia  and  other  Countries.  By  Sir  EvQtiIrd 
Home,  Bart.  VPRS.  ' 

"  It  has  been  hitherto  asserted/'  we  are  informed  in'  the  cWft- 
mencement  of  this  paper,  ''as  one  of  the  most  curious  cMtk- 
stances  in  the  histoiy  of  the  earthy  that  all  the  bones  that  site 
found  in  a  fossil  state,  differ  from  those  belonging  to  aniibds 
now  in  existence ;  and  I  believe  that  this  is  generally  admitted, 
and  that  there  is  no  fact  upon  record,  by  which  it  has  b^eh  abso- 
lutely contradicted ;  but  tne  observations  I  am  about  to  state 
respecting  this  rhinoceros,  illustrated  by  the  drawings  that 
accompany  them,  will  go  a  great  way  to  stagger  our  belief 
upon  tnis  subject/' 

''  The  skuH  of  the  animal  belonging  to  this  new  species  bf 
rhinocerosi  now  living  in  Africa,  was  brought  to  this  country  by 
Mr.  Campbell,  one  of  the  missiQnaries  s(mt.  th6te  from  the  Ldti- 
don  Missionary  Society,  and  is  deposited  in  their  Musetitn  in  the 
Old  Jewry." 

Sir  Everard  then  proceeds  to  give,  from  Mr.  Campbell*s  memo- 
randa, an  account  of  the  locaUty  and  habits  of  the  anitnal,  tint 
as  the  substance  of  these  has  already  appeared  in  various. publi- 
cations, we  shall  pass  to  the  description  of  the  skull.    This  ,is 
shown,  with  the  assistance  of  two  engravings,  "to  beat  so'  close 
a  resemblance  to  the  fossil  skulls  from  Siberia,  as  to  leave  no  pto- 
mineiit  characteristic  mark  between  them ;  *'  whence  the  aCithor 
is  led  to  believe,  "  that  although  many  animals  belonging. to 
former  ages  may  be  extinct,  they  are  not  necessarily' iso :  no 
change  having  taken  place  in  our  globe,  which  had  desttbyed 
all  existing  animals,  and,  therefore,  many  of  them  may  be  actu- 
ally in  being,  although  we  have  not  been  able  to  discover  them.*' 
After  arguing  from  the  existence  in  Africa  of  immense  tracts  of 
country  yet  unexplored,  that  "  we  have  n6  right  to  assume  that 
large  animals,  ajtliou^h  not  met  with,  do  not  exist;"'  he  gites 
the  following  particulars  of  the  migration  of  ah  animal  of  another 
kind,  as  explaining  "  in  what  way  particular  animals  ihiy  eliide 
our  inquiry  at  one  time,  and  at  another  be  brought  within  our 
reach."  '      '     ' 

'*  Mr.  Campbell  says,  he  found  that  the  wild  as3  or;Mpigga, 
migrates  in  wmter  fromthie  tropics  to  th^  vicinity  of  the  Malale- 
veea  river,  whjch,  though  further  to  the  south,  is  repotted  tO  be 
warmer,  than  within  the  tropic  of  Capricbtn,  when  the'suh  has 
retired  to  the  northern  hemisphere.  'He  saw  bands  of  !2!6Q'or;3dO, 
9.11  travelling  south,  wheii  on  hia  retuirii  ftom  the'vibitiiiy'oir  ftie 
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fteif^g^f  .fk^.YQLcious  ^ushinen,  aa  he  proceeded  south,  inquired 
\J^,^^liiV¥^&S9^  y^^T^^  comings    ThjBir  stay  lasts  froni  two  to  thrive 
011^^,  .^ich  in  that  part  of  Africa  is  called  the  Bushmen's 
ijryi^'sU/  The  lions  )¥ho  follow  them  are  the  chief  butchers, 
urin^  that  season,  the  first  thing  a  Bushman  does  on  avtraking 
.J*t.  Jp,look  to  the  heavens  to  discover  vultures  hovering  at  an 
\  fmn^efi^e  height ;  under  any  of  them  he  is  sure  to  find  a  quagga 
taat  h^d  be$n  slain  by  a  lion  in  the  night." 

These  are  succeeded  by  observations  on  the  docile  and  tame- 
^le  Qbaracter  of  the  elephant,  and  on  the  savage  and  stupid  nature 
jijlf  the  rhinoceros^  which  are  followed  by  some  inferences  respect- 
.;WEl  ^^  latter  subject,  from  the  diminutive  cavity  of  the  cranium. 
^fij^  consequent  smallness  of  the  cerebrum  in  the  last-mentioned 
animal..    An  account  of  the  manners  and  habits  of  the  Asiatic 
rhinoceros,  kept  for  three  years  in  the  menagerie  at  Exeter 
Ctiange,  is  subjoined;  and  the  paper  concludes  as  follows : 
.  .  :'*  The  accoimt  in  tlie  Bible  of  an  unicorn  not  to  be  tamed, 
.  m^ptioned  by  Job,  has  so  great  an  affinity  to  this  animal,  that 
there  Is  much  reason  to  believe  that  it  is  the  same,  more  espe- 
;  cially  as  no  other  animal  has  ever  been  described  so  devoid  of 
ifiteQect.  In  that  age,  the  short  horn  might  readily  be  overlooked, 
as :  it  cannot  be  considered  as  an  onensive  weapon ;  and  the 
smoothness  of  the  animal's  skin  would  sjive  it  a  greater  resem- 
blance  to  the  horse  than  to  any  other  animal." 
.,yi.  Extract  of  a  Letter  from  Cant*  Basil  Hall,  RN.  FRS.  to 
William  Hyde  trbllaston,  MD.  FRS .  containing  Observations  of 
(f  Comet  seen  at  Valparaiso^ 

Vil.  Elements  of  Capt,  HaWs  Comet.     By  J.  Brinkley,  DD. 
FRS.  and  MRIA.  and  Andrew's  Professor  of  Astronomy  in  the 
University  of  Dublin.  (In  a  Letter  addressed  to  Dr.  WoUaston.) 
.  TTiis  comet,  which  had  been  seen  by  astronomers  in  Europe, 
before  it  passed  its  perihelion,  remained  visible  at  Valparaiso  for 
3?  days,  and  Capt.  Hall  has  furnished  a  valuable  set  of  observa- 
tions on  it,  from  which  Dr.  Brinkley  has  deduced  its  elements 
by  an  improved  mode  of  calculation.     On  April  8,  1821,  it  was 
distant  nearly  1'41  from  the  earth,  the  sun's  distance  from  the 
earth  being  unity,  and  on  May  3,  when  last  seen,  about  2*64,    It 
is  interesting  to  astronomers  on  account  of  its  small  perihelion 
distance  ;  out  of  116  comets  in  Delambre's  Catalogue,  the  orbits 
of  which,  have  been  computed,  there  are  only  three  that  pass 
xjear^r  the  sun.     In  this,  as  well  as  in  its  great  inclina^tioh,  this 
.,  com^t  agrees  with  that  observed  in  1593,  whence  it  is  probable 
that  they  are  the  same.     Some  sketches  of  it  by  Capt.  HaH  are 
annexed  to  his  letter  in  a  plate. 
"VHI.  On  the  Electrical  Phenomena  exhibited  in  vacuo.     By 
^|5ii:%mphry  Davy,  Bart.  PRS. 

/    It  is  remarked  in  the  commencement  of  this  highly  interesting 

, , j^per^  jihs^t  the  relations  of  electricity  to  heat,  light,  and  chemi- 

^ ,  j^ial  attfuctiQns^  together  with  ttie  discovery  of  its  conndiion 


jwifeh  mftgaetism^  liaise:  (0|)ene)d4iii  exteh^&^)fifi|dicof  tn<$uita^;ji 
lubj^etiQitl  sQ)enbe^and  l^ave.  irapfi&^tedriniiicli;  additiojodl  ioltj^alitD 
-^yef^tdeal  myefstigationfe.  I! ; //  uii-./d  .ii  jnd  :^,>/;lr»  boi^oo  '^o 
ii  .ff  It  eiectricitv  a  kukt[tile  elastibflmd]  Qc  arefekiefcribabefTqctB 
merely  lbelexbi«iitk>tt  oif  the  atlraotiveipow^d  Qfijldie^pdn«cljBft^ 
bodies  ?  iuAre  .h€iat,^adiUgbtielQm^a^40^eteclridtyvio 
ejSecto  of  its  actbn?  lB>maghetisi]6i  idtoticfd^wkp/.eloGtriiai&^Vf^ 
all  itidependsnt  lagent  /(yut  liiilmottoii  mi  su^tiHit^jby f^lectrioii^^f 
Th6  solutioaw  these  .qiteriesy  it  isj  otisor^ed^^ ''Hs  Mof  thethi^ 
eat  impoi^tanee^'  ahd'  though, somif-persDiiiB  .< have; od^:^  to 
atiswei^theiki  ia  the  .moist  iposiiive^  iQianfi€iir/''7ett<thetd  alrexfet 
jiagacious  reaaoDecsi  who^  think  that  oiiir  present  data-  afd  jsaffih 
;€ient  for  decisiofx  ia  fiuch  abiktruse  :paFt&.t]f')eorpu^cuIar^il[Qh 

'iaOphy*!.  <••'.'•..  J'     :..     ^,  .     :i   ;.■..:    .  '•■    ..il-.;ii    ,    ';'!^'t*       !  ..7/0(|   fill.t 

:  ■?•     /-».';; ;'»ii:  iifi^/ 
•  !'  i-i>.r:i.jf/{ 

■;;*•;;  :••:;;"[':) 


.  t :     .... 


r;i(;    .Tj;f 


•H)  ■)iij 


fir  ji  >ji.  //      ../'iijT.ri  "jijfif'jt 

illjifoitirrfj  'm;// .ti  tj;/!// 

f/nii.'r'fih-..)    £)i.!n;f[':«  '•;i!l' 

•■  i-iii 'ilih  c/ijj  iit.'-ji/  Ui.iiij   I)  j>:;!\;f /I'M":;!-: 

'  •'^  It'siTOpdLWfcl  ft  m;'^<^ritltmisi'^W^^iitk^^      afe'6bffecUf 
<^(^sidfeWibte^  »^ottifen1;;  ai^  'ilrt^  'inti'd^tefy- i^bfe6*ct#  vWtK^^H 

Morgaa  had  coacluded  f rom  their  experimeats,  that  the  electrical 


■!   f      1 
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of  coated  glass;    but  it  being  well  4iiiowii;'tbat  ti^yiinUf^ 

?t^pbwie£ttae4ouxy:  eklstsi^Mith^.^ihostifierfect  ^rftcnlvlft'<tf  that 

Inaiak'critbftHdQtti  be^  mapley  fSinHi  coulfl  not  hietp  Jotibtmg  tte 

ofkn^V!t  ^eouiady  >  of  tUesb  Tei^Its;>  knd  K^  'teisoly^  ilot  i(^nl]r  lo^Mtf- 

iAi|)i^itiiK0m'!exi[]teriiii€rntaUy;  iyatMikiewisei  by  using^^  eooipat^ 

"tin&lv) fixed  ixieiaj|>]ii^  fusion  forimakiiig*t^e  'vaeuumlHtouetteludii) 

-dbcfsfr^dn  ^s  (possbblet^  > the  pre^eno^  :of '  fmy  irdlatild  ( mlitter.^ ' :  < ' 

0)  fEhb  }a{)^parattt8(th»t>b8  empioy^ct  contiliBted  "of  «k<ct(rT<id  iglistgn 

ta'beo A  B/iMidii^Dii^ iegt A'clos^vafid4otfgep'than tk«i6tli«n  iti 

dtifi^losed  le^y  atwtre;of  pkitimiiBl  B'fwasibermetioaliy  eementsd^ 

^iti^e'{iuvpo8f8<  of  tranfimittiDg'  the  eiecta-icity ;  er'to  aetdrtaaft 

the  power  of  the  vacuum  to  receive  a  charge,  a  small  cyhndbfWf 

tin  or  platinum  foil  £  was  placed  as  a  cap  on  tubes  not  having 

the  wireB.  The  open  end  D,  when  the  closed  leg  had  been  filled 

with  mercury  or  fused  tin,  the  surface  of  which  stood  at  C>^a8 

exhausted  through  the  stop-cock  F  connected  by  the  movj^able 

tube  G  with  an  excellent  air-pump ;  '^  and  in  some  ca^^X  to 

ensure  greater  accuracy,  the  exhaustion  was  made  after  tl{e[fiuii>e 

and  apparatus  had  been  filled  with  hydrogen."  s   i    | 

Operating  in  this  way,  it  was  easy  to  procure  a  v'|icuu^ 
either  of  a  large  or  small  size  :  and  "  by  using  recently  distilled 
quicksilver  in  the  tubes,  and  boiling  it  in  vacuo  six  or!  sevi^n 
tunes  from  the  top  to  the  bottom,  and  from  the  bottomito  t^e 
tO|y;'^iia:kiag  it  TO)rate  repeatedly  by  striking  it  with  aj  smdll 
piece  of  wood',  a  column  was  obtained  in  the  tube  free  fr*m  the 
smallest  particle  bf/air  j"  but  vapour  of  mercury  was  sombtimis 
produced,  filhng  a  mixiute  globular  space,  to  discover  t^icau^e 
of  which  gave  the  author  a  great  deal  of  trouble.  ;       I 

"  He  found  that  in  ^1  cases  when  the  mercurial  vacuupi  wis 
perfect,  it  was  permeablfe^  to  electricity,  and  was  rendered  lumi- 
nous by  either  the  commdii  s^ark^  or  the  shock  from  a  I^ydan 
jar,  and  the  coated  glass  surrounding  it  became  chargec^ ;  b^t 
the  degree  of  intensity  of  these-phehomena  depended  up^n  tl<e 
temperature.  When  the  tube  waS  ^yery^4jot,  the  electrid  Hgit 
appeared  in  the  vapour  of  a  bright-green  cplour,  and  o^  great 
density;  as  the  tempeiS^ture  diminisbea>4tlostits  vividness ;  anjd 
when  it  was  artificially  dpoled  to  20°  belb^  zero^f  Fahr.  |t  wis 
so  faint  as  to  require  itdonsiderable  darkness^to  be  perceptiblei 
The  change  communicated  to  the  metallic  'foil  was  iikewirse 
higher,  the  higher  the  temperature,  which,  like  tlHt,9ther  pheno- 
menon, must  depend  upon  the  different  density  of  tfieTBaercurial 
vapour. 

'h)  f'v.^j^^¥  beaujlii!fulnpheRP;n^e^i>€^.4z^  U  M]i»g<thei  roer- 

IW^yii?^;  the-^^^JjLjj^^lea  tu^i^^  ^Jb^we^  tije  greati |)rilliaiiGy 

•pfTO^  ^\^9trica,l  light  i^  {)^yd^igis^  yapQUi:\of  wercu^y,,..  Iat,|i« 
j5^ftfK^}9Wandf^p^efli^ati,^^ 


the  eleotismiy  product  hy  the  irictioa  ^pf  th^  '^^^pury^. '^gf4^t 
the  glass  was  discbarg^  through;  t^vappHr  wi^ 

bfifffat  as  tobe  visible  ia  da^-Hghi,     '      .  .        . . '       .* 

.   iWhen  the  minutest  qaa,^tity  pi  tslt^  air .  was  mtrpdi^pad.  i^1|o 
the  mercurild  vacuump  the  colour  of  the  electJical  light,  ^l^aog)^ 
from  green  to  sea-gteen,  aq^  ^Y  increasii^  the  qu«mtity,  tp.hlue  . 
and  purple;  in  low  tempep.iaturefi^  the,  yacuum  b€;came  a  miicb 
better  conductor* 

The  results  were  precisely  the  same,  when  .ft  difficultly  fi^ij^e 
amalgam  of  mercury  and  tin  was  used  as  when  pure  meircury  was 
employed,  and  in  a  vacuum  above  fused  tin,  the  saoi^  phenpmena 
were  also  exhibited.  Electrical  and  magnetic  repulsions  ^d 
attractions  took  place  as  they  would  have  done  in  air*  It  was 
ascertained  '^  that  the  feebleness  of  the  light  in  thp  ijopre 
perfect  vacuum  was  not  owing  merely  to  a  smfiller.  qu^ntitj  ^of 
electricity  passing . through  it;  for  the  same  dischairge  wnicji 
produced  a  faint  green  light  in  the  upper  part  of  the  tube,  ,pkrp- 
dttced  a  bright  purple  light  in  the  lower. part,  and  ,a  strong  spark 
in  the  atmosphere/' 

Pureohve  oil  and  chloride  of  antimony  lyere  severally  tried  in 
the  vacuum,  and  it  was  found  **  that  the  light  produced  by  t^e 
electricity  passing  through  the  vapour  of  the  chloride  waJs.  ^lucb 
more  brilliant  than  that  produced  by  it  in  passing  tiirou^h  ,t^e 
vapour  of  the  oil;  and  m  the  last  it  was  myore  briUiant  &Ln,m 
th«  vapour  of  mercury  at  coQjimon  temperature^,:  tHq  Ijgljdts 
Were  of  different  colours,  being  of  a  pure, white  in  the  vap9in:,.of 
the  chloride,  and  of  a  red,  inchued  to  pnrp^e,  in  th^t  piT  ^Lepi) ; 
and  in  both  cases  permanent  fslastic  fluid  was  produced. l;)y  its 
transmis80on«"     .  . 

Sir  H.  Davy  observes,  "  The  laW;  of  the  diminution  pf  ,iJi)e 
density  of  vapours  by  diminution  of  temperature  has  not  beien  ac- 
curately ascertained;  but  I  have  no  doubt^  from  the  escperi- 
ments  of  Mr.  Dalton,  and  some  I  have  made.my'^elf,  that  it, is 
represented  by  a  geometrical  progression ;  the,  decreme^its  of 
tempei*ature  being  inarithmetical progression ;.  and iadiree pi^re 
fluids  that  I  operated  upon  (water,  chloridej  of  phosphoric,  and 
sulphnret  of  carbon),  tW  ratio  seemed  nearly  nnitorm  fpr  the 
same  number  of  degrees  bc^ow  the  bp^Ii^g  point;  and.  (taki^ 
intervals  of  20  degrees  of  temper?iture)^3p34il6...  Upcp.  ^s 
datum.  Sir. Hum{>hry  was  obligied^oMr^lS^lAag^  for  t^e  calcu- 
latic^n,  that  considering  -the  elastic  force  ^fivapoulf  of  ^^fiteKiat 
62°  to  be  equal  to  raise  by  its  pr^s^nr^  aboi}^  '^j^  of .  t^^  inc^  yof 
mercury;  the  relative  strengths  ;OfyapQi|r  will  b^,  recl^oning  the 
^boiling points  all  from  52°,  for  mercury  at  600^  do6oi56i6:  fpr 
©il  atMO^  0016*19;  ior;.cWpridp.pfai>tim9ny  at 340^,0jj^^  ; 
and  for  tin  at  5000^.37015  preceded. %< 48.  ?^OT0ft,^  Tfee^eiPJnfi- 
bers  atfe  giren  to.  show  how  mipute  thequapti^y  plf  n?4ifter/nust 
be  in  vapours  where  its  effects  are  distinct  upon..e)|e^tricf|)(jp^e- 
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'lkoiqfebar/i^i^{>^aIlir  with  respect  to  mercury  artificially  cooled, 
and'iki  VapoAhi  from  comparatively  fixed  substances. 
.  The  diminutioa  of  the  temperature  of  the  torrioellian  vacuum, 

,  to  as  loW  as  about  20^  appeared  to  diminish  its  power  of  transmit- 
ting' eJ6ctricity ;  but  between  20°  above  and  20°  below  eero,  the 
Itiwefit  fettiperature  that  could  be  produced  by  pounded  ice  and 
miiriate  x>f  litne,  the  power  seemed  stationary,  and  nearly  the 
^ame  as  that  of  the  x^cuum  above  tin.  ''  At  all  temperatures 
below  200^,  the  mercurial  vacuum  was  a  much  worse  conductor 
than -highly  rarefied  air/' 

"  It  IS  evident  from  these  general  results,"  the  author  conii- 
nues,  '**  that  the  li^ht  (and  probably  the  heat)  generated  in  elec- 
trical discharges  depends  principally  on  some  properties  or 
substances  belonging  to  the  ponderable  matter  through  which 
it  passes;  but  they  prove  likewise  that  space,  where  there  is  no 
appreciable  quantity  of  this  matter,  is  capable  of  exhibiting 
elsctrical  phenomena ;  and,  under  this  point  of  view,  they  are 
favourable  to  the  idea  of  the  phenomena  of  electricity  being  pro- 
duced by  a  highly  subtile  fluid  or  fluids,  of  which  the  particles 
ar^  repulsive,  with  respect  to  each  other,  and  attractive  of  the 
:^articles  of  other  matter." 

,  To  this  isuccc^ed  i^ome  further  observations  on  the  nature  of 
i^lect^cal  phenomena  and  their  relations,  which  are  terminated 
by  a  remark,  that  the  luminous  appearances  of  electrical  action 
ibuist  be  considered  as  secondary,  while  the  uniform  exertions  of 
attractions  and  repulsions,  under  all  circumstances,  point  them 
bkit  is  primary  and  invariable  phenomena  of  electricity.  This 
talaable  communication  is  then  concluded  by  the  important 
statement,  that  recently  distilled  mercury  which  has  been  after- 
"Wa^ds  boiled  and  cooled  in  the  atmosphere,  and  which pnesents  a 
jperfei^tly  imooth  surface  in  a  barometer  tube,  emits  air  when 
strongly  heated  in  vacuo ;  and  an  instance  is  given  in  which  the 
Wetaf  was  observed  to  imbibe  air. 

■  IX.  Crooniah  Lecture. — On  the  Anatomical  Structure  of  the 
J^e:    illmtraied    by     Microscopical    Drawings^    executed   by 

"ijf^  Bttuer,  Esq.    By  Sir  Everard  Home,  Bart.  VPRS. 

'  IT^e  Contents  of  this  lecture  would  bo  unintelligible  without 
tJie  engravings,  in  which  the  structure  of  the  visual  organ  is 
tailnutehraadbiBa,utifully  delineated. 
'  X.  A  Letter  ffijni  John  Pond,  Esq.  Astronomei^  Royal,  to  Sir 

"H.DA;Jr,  Bart,  PRS.Hlatite  to  a  Derangement  in  the  Mural 

^ijirth  tit  the  Royal  Obsefvatory^ 

'  •'  A*i  the  amount  of  error  occasioned  by  this  derangement  has 
jieidfi'  kated' bjr  Mr.  Pond  in  the  Preface  to  the  Greenwich 
Obtfervations  for  1820 ;  and  as  the  derangement  itself  has  been 
iieetifi'ed  by  M r.  Ti^oughton,  it  is  unnecessary  to  abridge  this  letter. 

''■''■Xty'On  the  Pinite  Ettenl  of  the  Atmosphere.  By  Dr.  Wbl- 
laat6n;VPlclS;=-  ■•'=■-■'-.•■■■ 
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XII.  On  the  Expansion  in  a  Series  of  the  Attraction  ofd^phe- 
roid.  ^By;J^ttf€d  Ivory,  MA.  FRS. 

This  ekbbra4;e  paper*  dees  not  •admit  of  ^prafitU3il^^dlSridgmeDt. 
The  author  suggests,  in  the*oonolu6k>n,.tlMit.Laplateef'^  theory  of 
the  figure  ^of  the  planets  '*-  will- proflwtblj^- bis  found  Jib  hinge  on 
this  proposition^  tnat  a  spheroid,*  Whethet'htwnogenetiis  or  hete- 
rogeneous,'cannot  be  an- equilibrium  by -nieatis?  of  S  rotatory 
motion  about  an  axiS)  andihejoint  feflfect-of  the  alti-action  of 
its  own  pkticle£|  and  of 'the  other  bodi^sinthtd  sVsteto,  unless 
its  radius  be  a  function  of  three  •rectangulariqb'^ordinat^s." 

XIII.  On  the  late  extraordinary  Depression  of  the  Barometer, 
By  JiUke  Ho w^trd,  Esq^  FRS*  v    ; ..'     ;      c 

Mr.  Howard  has  already  stated  the  amount  of  this  reinar] 
^epress^ioxi  }^t]:ieA!nnah  for  February  last^  p^  160., •  iVo^ong  0(^t^^ 
observations  respecting  itinthi^  paper,  wl^ch  is  Ulusitrat^it^yi^ 
plate  of  the,  autographic  curve  of  tl^e  barometirip  variationf^,  ^^ij^ 
theifollPMring;.  -'  It  will  bei  seen  diati  this  gj^^^tdepresi^ionLW^, 

Erecede4 '  by  •  abrupt  changes j,  fluctuating  for, ,  30  uay^,  Q^iQ^^J^ 
etweei^  29'^  and  30  inches,  during^  continuance  o^stprmy 
vweather;;  and  that. the  deprei^&ion  itself  wa9  14  or- 15'  ^^yjs  in 
progress  from  the  point  o|  30  inches,  to  that ifjrom  which  it  finai^i 
rose  iii  three  days.  The  Taiafor  these!  two,  rmonths  i$  li  0:1(1 
inches^  fi  quantity  without  pr^ci^dent  in  the  ^ame  sp^ce  qf  t^4> 
ftt;  Londion;  that  is  to  say,  without  one. on: recprd/V  .'.  •r)^:-iiic 
XIV. !  On  the  anomalous  Magrietic  4^tiotk  of  Hot  Iron  ij\e£uf^^ 
tbe-WhM^  ond  B/oorf-red  flie^^v  By  Pet^r  barlow,  Esq^irof  t}>e, 
Royal  {MiUtiary ;  Academy^  (Compiuaicat^d  by  Major  Tt^j^n^ 
QqfbyyQfthe Koyal Engineers,  ERS.>    -  -  ,  .,,  ,,^{^ 

'  Certain  theoretical  results  relative  to  the  Tnagt^eitipjE^pn/ji^^ 
ir.9!ft,  obt§anie<i  by  Mr.  Bonnycastie,  induced  Mr.  §?iripw;  tp^<9|9er- 
tain  th(5iPelatiy€r attraction  which  different  species: of  ifon^jafl^t 
at^l  h^<i,/o;ci  tie. > jajfligqet.  The  following,^^re;thei?es^^s^9fT^^8i 
experiovei^S;  6i!itt|at  purpps^  ajssuming  tbe,it:^i;^geQt6  o(j  ijt^ 
angles=fiwripftedfl?iy  thedevieftion  of  the  iieedlq  .>^en:  p^cted  i;i|>op^ 
l^y  equaln^iaqed'  be^f s  of  ^hQ  s^fiferai  desociptipus,  of  metal  ppw^Ji 

*':•■    -f;  :.».:■;  i;!*r.  i. /:    nij'NJ    »'?  r  >;'v,'  .';  ;•:;  -ffi  odj  v{frf;/    .'f.j,-  >  .•]/;! 

.  •{  Th^  ^olfpn^g  ;ijyestig^tiQii;of  Ijh^swf  }?\^j^tliyf  {i^n^^^qiiyely^i^^  from 

Dr^.M^l^lliston's,  has  been  poibtea  ofit  ini  aconteropcffary  joimial : .'  '      "  ,     '  "* 

lidinutes,^  by  the  lotkion  of:i!he«  'ciaith  about)  its  iaxis>  rwoi:dd  be  ^TjEQeoted  ivt*  spw)Q,lif 

centre.,  But^the  eehtrifi^al;  fosce  is  Aixei^dY  as  the  distance^  while  £he  power  o^gnwity 
is  ks  its  squiit6.y  CottseqUeiitly'when^ehe  bihtHiJigal  fdrcfe  Wt  th'^  Aktarfce  dif  fi*6Va*li& 
the'  ealrth  is  kngmemfedas  tki&ny  timb,  tihe  conxspondiag  g^avktitibaiir^miioih^^ 
it&fqpafe,  <»  43;7  tifn??i  rtl^^ir  i?^Uv^. prqportjk>fi,  being fbu^ jchigiig^  to,  2B^i  jp<aw,.thft 
centrifugal  force  .bemg.onli'  the  ,289th  part  of  gravity,  At  tfte  surface  of'  tlie  eauator,  it 
wiU,  ihen^bre,  ^  "bial^ce'tUis^  pdh^r'at  thV  ffisteAcef  6f  6-6'^^i'¥rbtii'th^'C^1te^^^ 
ti^.)c^6MUion  0l^Si,9OOtmitei.*VM(!lie^  49n  MbtfiovQ&og^r,'  'S^p^dnent^to  tfaeifindyckk 
paedia  Britannic^  vol.  V.  p.  325.)      .I,,,,,-,:  in  utt  }^ir|  <tiiOii;jr>'|/.o  rult  (ii  y.r. 


iffXS']      Philosophical  iVdrWiW*ii»^y^«)J^^822,  Part  1.  98$ 

hi  ttt^'VKVectibn  bf  tbe  di|);  as  tbeim<ea8Ure:<yf  t&ef  distuH^g 
po^wer.  .  ..I        : 

Magnetic  power. 

hi.ii  •iiMallleableirpn.  :4.««..«««  •••»•• 100. 

Blistered  steely  soft.  <.»••' .r* 67 

)i  •;!   •     Blistered st^el^  bard. «.;  ••.4., • 63 

/J.  I   :   :  Shear  steely  soft  ••  i,.'.: •••«.•••.  66 

.  Shear 'Steel/ hairdo  ;.•••,..», 53* 

Cast  steel,  soft;. r •  •  • 74 

Caat steely. hard «,«  49 


I 
.  ;  ,  . 


I         « 


It  Ipeing  obvious  from,  these  experiments  that  the  intensity  of! 
ftiel'tttaffrietic  power  was  in  proportion  to  the  softness  of  the 
ih^t^,  the  atithor  became  desirous  of  determining  the  mamnetib 
i^lAliotaid  of  each  variety  when  rendered  perfectly  soft  by  oeing 
boated  in  a  fdmace.  With  this  view,  bars  of  each  substance,  of 
equal'size,  were  renderedwhite-hot,  when  it  was  found  that  their 
pbwers,  as  was  anticipated,  agveed.nearly  with  each  other; 
'''•While  carrying  on  these'  experiments,''  says  Mr.  Badow; 
"it  Hid  been  observed,  both  by  Mr.  Bonnycastle  and  myself, 
tb|tt  between  the  white  heat  of  the  metal,  when  all  magnetic; 
itHiok  was  lost,  and  the  blood^red  heat,  at  which  it  wios  the* 
8ti:'6Bgest,  there  was  an  intermediate' state  in  which  the  iroA* 
attracted  the  needle  the  contrary  way  to  what  it  did  when  itwa!s 
ebld^Viz.  if  the  bar  and  compass  wei*e  so  situated  that  the;  north 
md  df  the  needle  was  drawn  towards  it  when  Cold,  the  south 
€tiiA*wiii  attracted  during  the  interval  above  alluded  to,  or  while? 
the  iron  was  passing  through  the  shades  of  colours,  denoted  by 
the  Veorkman  the  bright-red  and  red  heat.*' 

'After  inotibing  the  results  hitherto  obtained  relative  to  the 
liiagnetic  stction  of  heated  iron,  and  showing  how  the<?ontrAdic^ 
tbry  'statettiehts  on  the  subject  may  be  reconciled',  by  isiippoiin^ 
tjKat  the  observations  were  made  with  inJnfeiti- different  degrees 
<>f  hteait,  Mr.  B^lrloiv  proceeds  to  describe  feome  pfditiritMiry 
iicptefiment»:^'Wn' the  anomalous  attraction  of faeatediroii v^hica' 
takes  place  while  the  metal  retains  the  bright-red  and  red  heat;" 
dM  lifeiiieh  giVeiJ.  a  table  containing  the  results  of  a;  rjegitila]-, 

wmm  ofc^xperiw.eptiau'W  thie  wfi^^       aijiiounting  w  wnj^ber M 
These  experiments  were  all  made  with  bars   of  cast  and.  of < 
ti^'ifJleHjile  iron  iholined  iri  the  directifjn  xrf  the  dipping  jjecdle,, 
qjw^ii.wtatia^ioaie  wfi    u^appropn.atelypajieid,  Me  ii^gaiwe  attrM--  \ 
tiott  was  fouiKl  to  be  tile  greatest  w*here  the  natural  attraction' 
Wds|;tfee  least ;  thW  is,,  onpoifeite  the  mi^  l^ar.-  0r  inthe' 

p)  we^Jgtf  no  atti^ct^^^       Witli.ihe.b^riacJine^^ft^  i^igles  ^^p 

ildriomier  positicu),  the  EesultS!  were,  not  so  .strongly  marked:: 
as  in  the  experiments  just  mentioned.     ^    -'       -  •     ;       ^  ^  ■'   -^^  i 
jyir.  IJarlow  shows  from  experiment,  that  these  singular  effects 


i 


en  the  compa^js  needle  w.er&  no  t  caused  b;r  the:  het^titM^Kti^der 
pei^dently .  of  the .  irpn^  a^d  modestly  tacmina!bes}  hi$:  ocHOimupi^ 
tion  with,  the  following  renaarka  :  ■      n  -.  f,   ,  .Htc 

*'  The  obIv  probable  explanation  which.  Jk  caj^  offer,  by.  inwijc^j 
accouutiug  for  these  anoo^alieft.  is»  that,  the  ;jr(^0  cocking ifast^f; 
towards  its  extremities  thajd  toward^,  its  Q^ntre/  ^  [part  -of  the  bai; 

J^ili  become  magnetic  before  the  other  part,  and  thereby  cause  ^^ 
ifferent  species  of  attraction ;  but  I  mus^t  ackiJLOwlj^dge  that  this 
Will  not  satisfactorily. explain  all  the  observed  phenomena..  The 
results,  however,  are  stated  precisely  as  they  were  noted  down 
during  the  experioients,  and  others  more  competent,  tham  miy;Self 
willprobably  be  able  to  deduce  the  theory  of  them."  \ , 

Xy.  Observations  for  ascertaining  the  Length  of  the  Pendulum 
at  Madras  in  the  East  Indies,  Lat.  13°  4'  9- P  J?,  with  i/te  dpn- 
elusions  drawn  frorn  the  Same.    By  John  GoldiDgham>  >  Bm[. 

The  pendulum  and  accompanying  apparatus^  with  whichitbe^^ 
observations  were  made,  were  precisely  the  same,  in  all  tbeio 
parts,  as  those  used  by  Capt.  Kater  at  the  different  stations  ^ii 
the  trigonometrical  survey  of  England,  and  which  have  been 
described  in  the  Philosophical  Transactions  for  1819.  The 
results  obtained  with  them  were  as  follows ,: 

By  the  first  series  of  observajtions,  the  length  of  the  seconc^ig 
pendulum  at  Madras  was  39:026323087  inches  $  by  the  second 
series, 39-026280447 inches.         .    \  "^'  '• 

•*  TTie  meaii  of  both  is  39'026Sb2  fnches,  being,  accordihg  to 
Sir  George  Shuckburgh's  scale,, the  length  of  the  seconds  pen- 
dulum by  these  experiments  at  Madras  in  lat.  13°  4'  9*V^  N.  at 
tile  level  of  the  sea^  in  vacuo,  and  at' a  temperature  qf  7p^  of 
l«'ahrenbeit/-  .  .  v  >'J 

•'Then.  Qomparipg  this  lenffth  with  39vl42213  in,chg^  the 
jength  in  latitude  51°  31'  8*4'^  If.  aa  before  stated^  the  qiw^u- 
tion  of  gravity  from  the  pole  to  the.  equator: will'  be  .'Q0t^^9^, 

and  the  ellipticity  j^y^  nearly.'-  i    .k 

XVI.  Account  of  an  Assemblage  of  Fossil  Teeth  and  Mones 
discovered  in  a  Gave  at  Kirkdale,  in  Yorhhire^  By  the:Eev. 
W.  Buekland,  Profeasor  of  Geology  inthe,U^veT$ityof  Qiofpfj^ 

'See.  &C.    '    '       '  .."       ■    .  ,,•;:...-,,        ..,,.;         ......       ...      ;,  ,^.^ 

This  highly  interesting  paper  has:  alr.6ady  appeared  m\  ^ 
Annals.  •  •  h  ■  ^  ^.  ..i    ^;!  .....:,    .. 

XVIL  Communication  of  a  curious  Appm^ante  latetjjf  6lmrjo€d 
upon  the  Moojt.  By  the  ttev;  Fearon . Fallows..  .(Id  arl^etter 
*  addressed  to  John  Barrow,  Esq.  FRS.)  ,<         ,        ,,,;. 

Mr.  Fallows^  who  is  the  astronomer, at  fher n($]W;obsetvatP(y' 
founded  at  the  Gape  of  Good  Hope,  observed  ons  Nay*  3$,,182jj^ 
a  whitish  spot  on  the  dark  part  of  the  moon's  limbfiSu^^^j^J^. 
luwQoui3  to  be  eeen  iwith  tn^/fnfstedlay^^  atid  ;lvMi(cH  l^^iiSfnd 
tiiito«e0modito4alh  ijgHlii^wsiderahteiWtet.  II  iWW  jwr/wWti 


182i^!]  Mr.  Babbage^s  Letter  ia  Sit  H,  Davy.  383 

•withMan^acJirofmatic  tfeksciope,  Iburfeet  long,  and  magnifying  100 
tittiW,  it  seemed  like  a  ^tar  of  the  sixth  magnitude,  with  three 
other  spots  much  smaller,  one  of  which  was  more  brillidnt  thati 
ifiiat'-flirst'tiottced'.  The  largest  was  sarrounded  b)'  a  nebulous 
afy^drancle,  which  could  not  be  perceived  about  the  Staallest, 
itid  th^  two  others  were  similar  to  faint  nebulee,  increasing  in 
inteHBity  towards  the  middle,  but  without  any  defined  luminous 
-poiht.  On  the  29th,  the  large  spot  was  as  bright  as  before,  two 
othiers  were  nearly  intvisible,  and  the  small  brilliant  one  had 
distappeared. 

'  XVIII.  Oh  the  Difference  in  the  Appearance  of  the  Teeth  and 
the  Shape  of  the  Skull  in  different  Species  of  Seals.  By  Sir 
Ev^rardHome,  Bart.  VPRS. 

This  notice  is  accompanied  by  three  plates,  showing  the  great 
difi^ence  existing  between  the  skulls  and  teeth  of  three  seals  ; 
one  from  the  Soutn  Seas,  another  from  the  Orkney  Isles,  and  a 
third' &om  New  Georgia.  Sir  Everard  conceives  that  the  know- 
tedge  they  impart  will  be  an  advantage,  when  fossil  remains  of 
the  ^al  snail  be  met  with. 


The  mean  height  of  Six's  thermometer,  in  the  year  1821,  is 
stated  in  the  Meteorological  Journal  kept  at  the  Society's 
Apartments,  to  have  been  51*8^;  the  mean  height  of  the  baro- 
meter .29'86  in. ;  and  the  quantity  of  rain  for  the  year  23'567 
inches. 

2.  A  Letter  to  Sir  Humphry  Davy,  Bart.  President  of  the 
Royal  Society,  S^c.  S^c.  on  the  Application  of  Machinery  tq  the 
Purpose  of  Calciddting  and  Printino;  Mathematical  Tables, 
From  Charles  Babbage,  Esq.  MA.  FRS.  L.  &  E.  Member  of 
the  Cambridge  Philosophical  Society,  Secretary  of  the  Astro- 
nomical Society  of  London,  and  Correspondent  of  the  Philg- 
m£ithic  Society  of  Paris.    London,  1822. 

We  had  occasibn,  a  few  months  since,  to  notice  a  work,  in 
which  16  detailed  the  progressive  improrement  and  present  high 
state  of  perfection  and  importance  of  the  Steam-Engine,  a 
machine  which  has  been  productive  of  such  stupendous  effects 
in  its  application  to  the  arts  and  manufactures.  We  have  now 
to  statfe  the  applications  6f  an  invention  in  mechanics,  which  is 
calculated,  extradtdinary  as  it  may  appeal,  to  produce  as  momen- 
tous consequences  in  science,  by  me  substitution  of  its  move- 
tnents  for  intellectual  labour,  as  those  to  which  the  steanr-engine 
ha!8  given  rise,  in  the  arts  of  civilizefd  society,  by  the  abridgment 
(rf bodily  toil.     ' 

^  The 'high  ¥«iik  WhicbMi'-  Babbaige  sustain*  as  a  matfaemati^ 
^til^'liw^  W  ^ell  kUoWn'^b'oixr^ffe«MMr6v  lie  >  commences -Uie 
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letter  before  us  by  stating  that  the  great  interest  which  has  been 
taken  by  the  distinguished  character  to  whom  it  fs  addFte&Ised^'iii 
the  success  of  the  system  of  coutriyances  to  ■whicli  it  relates^ 
has  induced  him  to  adopt  this  mode  of  making  known/the' prin- 
ciples and  probable  consequences  of  those  cotitrivapcesi '  Be' 
observes,  that  the  fatiguing  labour  and  monotony  of  a  continued' 
repetition  of  similar  arithmetical  calculations/  first  excited  tlie' 
desire,  and  then  suggested  the  idea,  of  a  machine,  which  shckild 
become  a  substitute  for  one  of  the  lowest  operations  of  human 
intellect :  he  then  proceeds  as  follows  : 

"  The  first  engine  of  which  drawings  were  made  was  one 
which  is  capable  of  computing  any  table  by  the  aid  of  differenceSi 
whether  they  are  positive  or  negative,  or  of  both  kinds.  Witli 
respect  to  the  number  of  the  order  of  diflferences,  the  nature  of 
the  machinery  did  not  in  my  own  opinion,  nor  in  that  of  a  skilfol 
mechanic  whom  I  consulted,  appear  to  be  restricted  to  any  very 
limited  number ;  and  I  should  venture  to  construct  one  with  tea 
or  a  dozen  orders  with  perfect  confidence.     One  remarkable 

J  property  of  this  machine  is,  that  the  greater  the  number  of  dif- 
ferences, the  more  the  engine  will  outstrip  the  most  rapid  cal- 
culator. 

*•  By  the  application  of  certain  parts  of  no  great  degree  of 
complexity,  this  may  be  converted  into  a  machine  for  extracting 
the  roots  of  equations,  and  consequently  the  roots  of  numbers': 
and  the  extent  of  the  approximation  depends  on  the  magnitudb 
of  the  machine. 

"  Of  a  machine  for  multiplying  any  number  of  figures  (wz)  by 
any  other  number  (w),  I  have  several  sketches;  but  it  is  not  yet 
brought  to  that  degree  of  perfection  which  1  should  wish  to  give 
it  before  it  is  to  be  executed. 

**  I  have  also  certain  principles  by  which,  if  it  should  be  desi- 
rable, a  table  of  prime  numbers  might  be  made,  extending  from 
0  to  ten  millions. 

^f  Another  machine,  whose  plans  are  much  more  advanced 
than  several  of  those  just  named,  is  one  for  constructing  taibles 
which  have  no  order  of  differences  constant. 

"A  vast  variety  of  equations  of  finite  differences  may  by  its 
means  besolved,  and  a  variety  of  tables,  which  could  be  pro- 
duced in  successive  parts  by  the  first  machine  I  have  mentioned, 
could  be  calculated  by  the  latter  one  with  a  still  less  exertion  of 
human  thought.  Another  and  very  remarkable  point  in  the 
structure  of  this  machine  is,  that  it  will  calculate  tables  governed 
by  laws  which  have  not  been  hitherto  shown  to  be  explicitly 
determinable,  or  that  it  will  solve  equations  for  which  anatyticai 
methods  of  solution  have  not  yet  been  contrived. 

"  Supposing  these  engines  executed,  tliere  would  yet  be  want- ' 
ing  other  means  to  ensure  th6  accuracy  of  the  printed  tables  to  \ 
be  produced  by  them.  ^  '''■'-'■ 

'f  The  eicom  a£:  the  persons  employed ' tO'copV  fthe 
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p^^p|e^,^  VfL^  ^gjne^  would  first  iixtarf«re  ,wkk  their  correct*- 

^Mri ' :'*^P  J'^'^^y ^"**  evil,  I.hav^  coutrived  means  by  which 
t^^j^^'p](L]LU^  ,t(lea^el^^■sh^l  takq  from  i^evQral  boxes  cohtaii»^ 
^  ^^i^,the.nuipT)/ers  which  they  Cjalculate^  and  plaoe  them  side 
^^^i^fl^.tl^us  bpcomipg:  at  the  saime  time  a:  substitate  for  the 
i^pp'^qaitpr  and:  the  cpmpater:  by  which  means  all  error  ia 
c^ymg^  as  well  as  in  printing,  is  removed. 

..?j.!!^ef^  are,  however,  two  sources  of  error  which  have  not 
yel  "been  guarded  against.     The  ten  boxes  with  which' the 

^^{gin^  is  provided  contain  each  about  3000  ^rpes ;  any  bot  hiiv- 
ii^  of  xourae  only  those  of  one  number  in  it,  )t  may  happoi 
'i^/l^e  person  employed  in  filling  these  boxes  shdl  accidentally 

^)^  a  wrong  type  in  somo  of  them ;  as  for  instance,  the  nuni- 

i^.  0  IP  the  boxes  which  ought  only  to  contain  7s.  When  these 
.l^i^es  axe  delivered  to  the  superintendant  of  the  engine,  I  have 
ptoyided  a  simple  and  effectual  means  by  which  he  shaU  in  lesft 
t^fiu  Half  an  hour  ascertain  whether,  among  these  30,000  types, 
ftt^  1)^  any  individual  misj)laced  or  even  inverted.  The  othmr 
e«u8.e  of  error  to  which  I  have  alluded,  arises  from  the  type  fall- 
ing out  when  the  page  has  been  set  up :  this  I  have  rendered 
iippossible  by  means  of  a  similar  kind." 

Tj'he, Inventor  of  these  wonderful  contrivances  next  adverts  to 
Hfe^^pantity  of  typographical  errors,  in  tables  even  of  the  great- 
es)^  credit ;  and  then  after  remarking  that  to  bring  to  perfection 
his  various  machinery  would  require  a  great  expense,  both  of 
time  and  money,  he  describes  the  progress  which  he  has  made 
in  tbesje  terms : 

.".Of  the  greater  part  of  that  which  has  been  mehtioned|  I 
have  at  present  contented  myself  with  sketches  on  paper,  aoeoitf- 
paoigcl  py  short  memorandums,  by  which  I  might  at  any  time 
mo)re  ;fulfy  develop  the  contrivances  ;  and  where  any -new  priib- 
ciples  are  introduced  I  have  had  models  executed  in  order  to 
es^L]!ni|:)6;  ^eir  jEiptions,  .  For  the  purpose  of  demonstrating  the 
pr^jqticabiiity  Qf  thf^e  views,  I  have  chosenthe  engine  for  differ-' 
ences,  and  have  construoted  one  of  them  which -will  produei^  any 
tables^ ;frbos^  second; differences  are  constant.  Its  size  is  th^ 
saa^e^^.thalb  which,  I  /should,  propose  for  any  more  extensive  one 
of  {^1^1^.  si^Ui^  kind:  t^e,  chief  difference  would  be,  that  in  one 
in^mjl^  for  use  jthi^re  would  be  a  greater  repetition  of  the  same 
paft^  in»X)r4er  to  adapt,  it  to  the  calculation  of  a  larger  number 
of  4gH^^'  Of  the  aptioa  of  tbis:  engine,  you  have  yourself  had 
oppc^rtuo^ties  of  Judging,  and  I  will  only  at  present  mention  a 
few  tfi^ijs  which  iWve  since  been  saad^  by  some  scientific  gen- 
tlemen to  whom  ^t  has  been  shown,  in  order  to  determine  the 
rap^Ujr.  i^ith  which  it  calculates.  The  computed  table  is  pre- 
sep^^i^r^l^^v^y^  ?^^  two  opposite  sides  of  the  machine;  and  a 
friend  having  undertaken  to  write  down  the^  numbers  as  they 
W99S^  ^jpri^134^ed^  to.  Iftftfc^  a-taUeifroost  the  (oinaxhifA''^ 
T  +  4rr  In  th^  eieirUer  numbers  my  friend,  m  Nvnl\w^  c^v^^;  > 
iiew  Series,  \oh,  iv.  2  c 


^886  c t'5x:(i  A\  ^ifeiejy^v^ >J5eijrtWv>a  .vlfi.         [.pair. 

-'table* '  W^e "-  cidciUatiM  ^  to'i  t\«^  i^mlte^  ^  )eihd^'  ihitly^  ^etoadsoilts 

:^;i<  '^> Iilr'aiiottiet trial' it^^t0^c^^%ui'&i»[a^'ti»i^ 

'  1^i^ht;>lfhi#  m^'to^bt^be ^mMhtltiiii(d^ifor ^y ^i^tJ^Hi^^tiine, 

speed  for  many  hours  together.  Imperfect  as  a  first- ^mtdic^O&e 
^'^isrs^ 4si;  W^d^siifferitig' as  this ^krticiA^  ofid  40^  frem'^eat 
« 'd^ecft  i^hWVirk^aii^l^/  t  hctVe'^t^  tteadc^' td^  be  ^irti(b&d 

^iMe^ha^ici  to^Wfai&Di  1  hkVe  in  cddfidenbe  fethbwti  it,  I  aim^  Msuved 

that  its  principles  are  suc^  thiatit^y  te  daifried^t^^suiry'pjctiftt. 
Jitt^fitt!t/'tbe-pfi^Mtf '  whte^^^^^ 

yiel^ti^dV'resaiiibling  in  thf9  resj^         ^n^sdeftle  t^nlvlttch'ltis 
•  iwlitjSi  whkh/by  th^  kid  'pJF  it  few^digits  (6^i  ripefaltad/i^ 

yJtfccs'feU  the  'l?ride 'Vari^y  <if  ^Gmb€tf^  '^'he' wl>ei9l»^iDfi»rhiM3it 
:4^tifi¥stk'  lEii^eSiiUtai^  i^Ve  iit^^hi^  i^aniie  tm^'^^i^^  I 

have  employed  a  principle  by  which  any  small  ^rOrthlU^^uiiy 
V 'i(jtisle  i^m  fibdid^nt  d¥  it^i^kmeinship  i^  cbrrected  n^dbbn  as 
'^ii' is^^  j[^Todiiced;  instich  a  ^aim>er'  as  eflfectaally^to  prev^vaj 

''^kc<niinida:tlon' of  small  eiiTors'^rt»tt  pt6dtt^ibg  ^  wtiofig-%tffd% 
•'■  thie'-eatculation.  :•  ■"   •  ■"    ■''  ^•■'  ■'■■  •• ''  •  '-  •••  ■'■•^   ■  :'■  '<:=/'j."n':  vj 

'I  '/'^Oif'those  ctofcri^ahced  by  wbfch' the  1^  kiybe 

'  efi^Gted';  I '  ha^e  made  taknif  exlperitoetit^  ttiid  several  >moddb  ;<the 
'^^^-d!ts  6f  thei^ieave  me  no  reason  t6  dl6ubt^4M^<^edsytHiil(h(is 

'^trtlftrth^r' confirmed  W  a  iv>orkin^-model!th^tk  j^t^itoidtart." 


ety        . 

bel  ^6ateiitatfed-  fey  t'ha4i  fectuattv  ^conytrurfidl^  >  "  Th«  ^tlfcWliiiof 


■'t 


(be  ^^^eti^>  (tf '  ttiel  BMhiiof 
'<LdnMtkd^/aix^'i!faibulky>b>^^  ^km  solely Udl{^(3i)it^d 

^  lly'tBel mfelJbcrd^jAf  dlfffei^tesV'ftpd^GfthW^  »f 'teiSBiwmfcTof 

:ibiiiftbcts>k^V^be^iiklcuIbl^'bi^  ttie4^  od  ^ttiUkx 

' »' '  Ri  <*d^r'ta'^ovtr  tW'fnfeirt^*itk)iiK^ 
employment  of  his  machine^  Mr.  Babbage  describes*lb&}iMmke 
ti^hkjh  9/ti^' ^pujpsaiea,- *'in'  tfi^  ferj^libtf^yyf ^'(Jhfe^  iabl^  *(i^Ai6\ited 


arithmetical  calculation  which  the  world  has  yet  proda^4}0ftid 
<^^»tit))ri()g'1>>li(r^6'foli^  <iM^ 
^(|li§bt(bltP,^^br<^<<^V^(Ai^^ 


riStE^.2  Mr.  Babdaglfy  I^ii^((^,9(r  H.  Davy.  o887 

employed.  The  second  consisted  of  seven  or  eight  ^kUful  Q^libu- 
f>d»k0i9^.th'h]i>it)Qtati^/jbiPt(k  tfi^.flt^yiui^i  ^(idi  -ajntbiQe(icai  .coinputa- 
gitioab9<ti)j96&;m^vj^djithe-  rformul^/  (nm  l  :the:£ir6t  ,sQ^iion»:yCPP"- 
^1Kni^d;&^i0l^.p^n)]p^9»Ja9djfup^         t^  INnopfiv.  diJfTejrei^s 

to  the  third,  which  was  constituted  of  from  60  to  80  penions. 
a  Th* IvSmt  febpiiouft  p«trt. «f •  tfe^  j,4)pieri^ti)0nia : ileydreci ; uppa  the 
t;  l;4K<9if K  i^W:  of  wH/tVQ:  ^  t})  an  the  finst 

,rtnik4:0C;tnth|ne(4€):  th0y  r^napred  thepal^la^jd  re^ulU  in  tj|iro 
Li;^|)totiideiit&$t8^' to  tb«iseQ0i;ul;aQction5;  jtqr  the  puipose  ^fyfrn-- 

iiin^xmiH  sf>pe«ur».  tiii^t  if  these  or  any  olber  tables  of  simUjar 
b  fttiaa^  were  t^  be  computed  by  tbe  aid  of  Mr.  Babbc^e's  engine, 
i)4lM[43uiober!K>f  calculators  would  be  disaunished  fro^i  SiQ  t^^  12, 
h^HTf me^ii^fls $ ' 9P. thiott  the  tables  pould  he  produced  a^^.^fm^h 

jisfaofqp^fii^yaDdpfsuMnoraoouracyr  ;^    - 

^ftM'AifioihQr  elass;  of  tables  qf  the  greatest  impoitance; is  nptif^d, 
«{i9liitQjMith«:  whole  of  wbibh  ^e^  capi^le^of  being,  caloulated  by 
-r^i^.biethod  of  difierences ;  this  iiiclu^e^;  all  astronomical. ta!bl^s 
jifitari4et0rmiDittg.the  positiotisr  of  fbe.aua  or  planet^^  .!^«  £(|ib- 
I  bilge  :tou»inate&hi^importajaLt  comwmication  with  thefoUowkig 
Y|jii0iqi0iis.remarks.;.  .    .:■.    >.\    ■..-  ^  •..;. 

<;'];  tji^i.tom  l^wara  that ^tbQistateq^c^  contained  ij^  thi^jetterTnay 
^{ipeobsipsk be  Tiewe4  a$ /something  wore;  than  Uto^  and. that 
iutbf^i|^lo9opbers  of  Laputa  may:be.cft)le4  Ujp  to  dispute inycj^iin^ 

to  originality.  Should  such  be  the  case,  I  hope  thet  xesei^blsi^pe 

ndiwiH  bis  ^wd  tO(  adherie)  to  the,  nature  of  the,  subject ^ratjhier  than 

a(b);tlME(>io(^iip«ria  v^bicb  it  has  ibeen  treated«    Cpp«ci(>u3i,  ifiom 

2iQtyj4^H^Q^xp^r'ie)Dice».ofi  the. difficulty  of  oonTincing itbofl^ ..wj^o 

*\telfbi»*tlitlil^  «k.ilted  in  ii?4th^raatical  l^nowledge^  of  tb^i  Ijo^ibi- 

'((fi^ME^np(al^|f)giasnachin&. which  sb^U  :perforiSL  oal^ul^jliiqms^  I 

p.iv(^xi^vs!iy,M^i^^        intrpducin^it  to  the  piiblic^;  jipii^pp^al 

bltfl^ib&^jUatimOiiryi  o£  pne-^o  distinguished :  ift  ^^  r^c<p|r4^pt  Jgri- 

1(4i»bl.*iWeiMJ'<i. '  Ofi;iW; (QiPtent  to  wl^cbi  j^e/macbwpry.iV^hqse 

loifebafa I.biLvpd^cri^ naayibe  oar^eid,  opi^oj^?^  wiU  j^eoes^a- 

biritejflilPW^lie,  until  ?M«irii4qi?ti  shflill  :b^Ti? Jftn^Hy.  de^tf jd^d .  ,thpir 

^or^fttC^jedifiiitej;  .bft.t..9f'iWp{t,efiftgine..w^i<>b>«^^^^  I 

ix4i»U[  be>  wipMrted^:  ^|i  >bj  ypur^lCawl  by  several  f^ien^ific 

friends  who  have  examined  it/ in  stating  that  it  pe^pfrffi^with 
9rtft]^ifty/{Uidc)>^9<^ip9r»a^,tbpBe  p?t)ouktk^^    for 'WbicJi  itwks 

h3ufi\(WkGih^t(i  shrilK(voB^tiWCifc:alarg^r,,engii^pf,th^^  s^id 

-rb9Ag>  1(4: f»e^J^ctionr  the f others  wiUir^  ftgr^t 

loUM!iMBf»u^p€i»di  QJi  J  tbe  mU^T^A^f,  the.  ,encQttragjBi»ent  1^,  may 

-moiMlfrf*f»4>ibj5i>,qQi^i<;tioniof,j^§i'€^V 

lptftirtllMi»f|fei.»iMfte(ji»gr!9y-^?iabi^^^^ 


Sd8  /Py(u:eedwg$  of  Philo$aphical  Sqcifti^^^ 

'6liarms  of  &  higher  oi^er,  f  have  vkm  arrived 'at  ft  poitit-wliefe 
l&Uccess is  iio  longer  doubtful.  It  intt^t/li^eVitt,  be'attakied'ttt 
a' veiy  considerable  expense, 'wbict  wdtiM  not  probiably' t>e 
replaced,  by  'the  works  it  might  piroducfe,  for  a  long  pteribft'of 
time,  and  which  is  an  undertakings  I  should.  £$el  unwilling  to 
commence,  as  altogether  foreign  to  my  habits  and  pur^uits,fT 


Wtmmmm 
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Article  XIII* 

Proceedings  of  Philosophic^  Societi^*  : 

GUOtOQtlCAh    SOCIETY*  r 

Jmw«  21.— Memorandum  on  a  Substance  contained  in  tlw 
Interior  of  certain  Chalk.  Flints,  by  the  Rev.  J.  J.  Conybtjaft, 
-MGS,  ^         •     ^       -    ^     ^  ^  ,,.''' 

The  substance  in  question  is  a  white  powder,  giving  oh  a't'ude 
analysis,,  carbonate  of  lime  (sliehtly  tinged  by  iron),  7!^  ;  silex 
(in  the  state  of  a  fine  sand),  2o ;  =»  100.  The  nodule  of/^t 
.which  contained  it,  presented  no  apparent  tracie  of  any  apeiiiture 
by  which  it  could  have  entered. 

Memorandum  on  the  Comparative  Fusibility  of  certain  Rocks, 
and  the  Character  of  the  Results,  by  the  Rev.  J.  J.  Conybeare, 
MGS. 

These  experiments  were  undertaken  chiefly  with  a  view^of 
comparing  the  characters  of  the  indurated  has  shale  (found  ia 
contact  with  the  whin  dykes)  of  the  north  of  Ireland  with  those 
of  certain  rocks  to  which  it  has  been  supposed  to  bear  an  ana- 
logy. The  results  tend  (in  the  opinion  of  the  writer)  to  establwh 
the  identity  of  the  Irish  rock  with  the  shale  of  the  lias  formation, 
as  occurring  elsewhere,  rather  than  with  the  true  flinty  slate  or 
any  other  variety  of  basalt.  Some  experiments  of  the  ^ame 
nature  on  other  rocks  and  artificial  nuxtures  of  mineral  V.l^ 
stances  are  subjoined.    They  scarcely  admit  of  an  abstraQt,, 


Article  XI V* 
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SCIENTIFIC    INTELLTGIiNCE,    AND    NOTICES    OF    SUBJECTS 

CONNECTED    WITH   SCIENCE.  '•' 

I.  Effect  of  Fixed  Oils  in  destroi/ing  Hie  Smiitqfesseniidi  utls, 

Mr*Davies,druggi&tKQf,Che$ite;:^  lately .pflii^^^^ 
"  the  Bdilor^  a  hpt  which  had;  jacciiient^lly  (t^ Wj?4i(;9*|iiigC,^^ 
he  had  notf^ett  noticed  ih^  ch6nBica^:bbdQb  viAtv/9i^ 
ofcastot'Oil  and  peppermint  water  gradually  loses  the  taste  and  smell 


1822.]  Scientific  Intelligence.  38g. 

bf'pejppermint,  luid  in'a  day  or  two  i§  emirely  deprived  of  iu    ^The^ 
'WvakfeSmtiiB  produced  on  other  disMHed  watery,,  and  on  mixtures  of 
pthef.'j^aGieQtial  o^U^  iirit^w^t^  in  the  proporpon  of  ope  di:pp  to  two 
^n^f^^^a^^ei.pf  w^iEt«r.,.  Wheot  however,  olive  oil  i^  substituted  for 
Y^P^-QfL  aiiioe  palat^e  may, distinguish  a  very  slight  flavour. . 

'    -   '  ^ '      II.  Analym  of  MagnitHe.    By  M,  Berthier.« 

This  substtoce,  commonly  denominated  meerschaum^  forms  whh 
water  a  viscous  and  slightly  plastic  paste,  resembling  that  of  starch ; 
it  is  easily  attacked  hy-  the  strong  aoid%.  and  it  gelatinizes  with  them : 
it  contains  much  water,  of  combination,  which  it  gives  up  entirely  at  a 
red  heat,  without  changing  its  form,  or  losing  its  consistence.  It  con- 
sists essentially  of  silicate  of  magpoesia ;  but  mis  is  almost  always  mixed 
with  some  clay  or  silicate  of  alumina. 

Hie  analyses  were  effected  in  the  following  manner :  The  quantity 
of  water  was  estimated  from  the  loss  of  weight  by  calcination ;  a  por- 
tion uncalcined  was  treated  with  nitric  acid,  mixed  with  a  little  muriatic 
/^idy  the  solution  evaporated  to  dryness,  and  treated  with  acidulated 
.llfati^f  • .  The  residue  was  gelatinous  silica,  mixed,  perhaps,  with  quartz 
and  clay  not  acted  upon  by  the  acids.  This,  after  being  calcined,  was 
.^^iled  with  liquid  potash,  which  dissolved'all  the  silica ;  and  the  lindis- 
solved  portion  was  examined'  bv  the  usual  means.  Th6  nitric  solution 
Was  4^priyed  of  its  alumina  and  iron  by  hydrbsulphuret  6f  potash,  and 
'tf  itd  magnesia  by  potash;  the  amount  of  the  latter  being  estimated 
'"'pfcf  flifierence." 

Magneake  fiatn 
.'.:•.     A^^in..    '^^^^  C^r^-  "^^  ^t 

.  Silica. 0-500  ....   0*538     0-540  ....   0*510  ....  0-510 

Magnesia. . .  0*250  ....  0^38     ....  0-240 0*198 0'1S4 

'  Wipifeir.  . . . .  0-250  ....  0-200    ....  0-200  ....  0*220  . : . .  0»182 

"AltAiitea.  . .    —     ....   0*012'}  ^.^.^^  q,q,.  ^,,^q 

OkideoTiron   ^     ....     --  J*"-  ^"^*  •"•  MO*^?  ..,.  o^7U 

Sand .'. ....     ■*"      .  •  • .     — •       ....      — -    ...»   0*028  ....     "—*• 

»ii*H.**««  ■  I  III  m^mmm^mmm  MWvawMi**  *Ma**i..a_a 

r, ;.  1000  0-988  0*994  -lOOQ  0*996 


J- 


.'"It  is  evident,  sayd  M.  Berthier,  that  these  five  varieties  belong  to 
'  the  ^ame  6pedes,  aftd  that  this  species  is  essentially  composed  of  silica, 
magnesia,  and  water;  but  it  isivery  difficult  to  obtain  a  certain  know- 
ledge of  the  relative  proportions  of  these  principles,  because  there  are 
no  means  of  ascertaining  the  quantity  of  pilica  which  is  found  in  combi- 
nation with  the  alumina. 
.  He  concludes,  however,  after  some  theoretical  reasoning,  that  the 
following  formula  represents  the  composition  of  magnesite.  6  M  S3 
Aq*  +  M  Aq*. — (Annales  des  Mines,  vii.  313.) 

''■•'.■'  ■      .       ■  ■  ■       ■  ■  ■  .     .      ■ 

III.  Jnali/ses  of  Native  Carbonate  of  Magnesia.    By  the  Same. 

Qaxbpnfite  of  magnesia  is  found,  either  in  combination  or  in  mixture, 

!'    ,'  ^-  'The  siiijects  of  this  notice,  in  conjuncdon  with  duMto  of  the  fiiUowitig  mm,-  Gonsd<* 
^^im'm'Araroi  te(Hibii  of  ii  ptk^hj  M.  Brongdutrt  on  the  nugrieute  iof .  iSie  bfMiil  of 


3^;^,  ,,„,„,     s^sStfcfMiiWe''  pw 

iilit.'p***-'""'^''  of  linnosloiies;  but  it  also  l'sIsIs  m  oUier  n8^^t^iMy5 
Ali^ldif8M0:8mlat  Casttlla-Monic,  it  i-^iiii\t.-d  iskli  silica'tp  cfl'liib^" 
nadttandwMh. quartz;  nnd  in  the  I*Ie  oi'Kllia,  it  h  iiuxud  wilK'jjdffiT 
nlica,  which. is  in  a  particular  state.  Fuiir  variclits  of  this  ciirl)on«i'' 
wSB'Mit^Ct«d  to  an  analytical  process  similar  to  timt  dcecribcil  in  tK^"^ 
foMgoiog  artiflle ;  llie  rdsulWivtreiisfoilu"-;.:  '  ,'   '[     '.    j 


ALutoena.^ OMO  ..--.,■■  &^? ^f^aO-'i'lc-ii'lH 


.^„-,.,..r -^-   ,    -      -     - 'J J   OKTOI 

Gjprti.i'.Vv'"--  '"''^-  ■■""!"■•■■  "'<H)85-.'.'i'.vi''"— "■■''.'.  .'iU...i«i*m 

carbonate  of Jinle.  ■r7.;/...v..i'»i',o*^  .^  v'hvi,.J7Tj  iflrtf-iftiiOffl-. 
Magneiia........  0-QS0,.,.,„,,,.fi;14Ti  K■.^^:.:/,,T^r^;>^^';.v^,,S 

'The  quantity  of  water  was  obtained  bjr  distilling  it  from  the  miDcfiJ, 
lB*:retorl  into  a  small  glas«  tube  ;  tbnt  of  carbunlc  acid  by  calcinatiQiL^ 
Uk! iv eight  of  tbe  water  beiDg$ubtr^cted  from  lliclqss.  '". 

i  Jfi  the  mineral  of  Baldi!>seva,  tlit  magnesia  which  is  rot  combmeit! 
viUi  carbonic  acid,  bcari  the  Bnme  pru^ionion  to  tbe  silica  as  it  docVin 
UMlgneBite.  In  tbat  of  Caslella-iVlonte,  the  pro[)ortion  of  tbe  laicerl*! 
much  greater  ;  and  in  those  of  Elba,  tbe  niagnpKia  is  entirely  saturateu, 
IntiD^  the  silica  free:  tbis  eilica,  however,  like  that  in  tbe  calcarcoii^ 
depoaitB  of  certain  mineral  waters,  is  as  readily  soluble  in  alkaline  Solu- 
tions aa.tf  it  had  beeo  obtained  iu  tlic  decomposition  of  a  ailicale  byari' 
aoid,  .        _       '  '■_'" 

,':When  tbe. carbonate  of  Campo  is  treated  with  a  strong  acid  in  a  boil- 
ing state,  the  magnesia  is  gradually  dissolved  nith  cfTorvuncenLL- ;  but 
tJiAi  fragment  neither  changes  its  form,  nor  wbglly  lose-;  its  colicslo^:, 
when  the  solution  is  ^jourcd  off,  it  is  found  to  be  sunii-tmiisiiarent  liEfi' 
h^ropbflne,  bnt  by  desiccation  it  bec-omcs  opaque,  and  of  a  very  beau- 
tiful white.  It  djfisulv«(i  without  residue  in  boilinj-  liijuid  potaili,  anli 
fl»e  solution. gelatinises;  wilh  acids. 

.1  f  It  results  fi;am  ibps^e^iierimcnts,  tliat  it  is  not  alivajs  jwssible  ((^ 
iwlate  by  meonsofaikalineifiplutiuns,  native  uacombincd  silica,  fiimil 
the  silica  which  we  separate  from  a  condiinaiion  by  mi  ucid."— (lljfJ'.' 

p.M5.);„,„, »  „,„  .,,,,.„.,  „i,  i„  ,.,!,  ,,,,„,, ..,u ,., ,,;„.  „ :„„; ■■' 

■■  ln'KavXiAu.'Ofth»iUBriial;of<tltaKi^j^stitutW)iinif  eR;mh¥r<Rt"HS 
■Wnioirbr  I^<  Madculbt^rirAsM^tiog  weiJwtpryjg^  ^i^j^fjj)^ 
Aeli^brMM'fitibjeM  of  idqniitf  aBd^cusBiiwi.,:/,.ytfi^n)lmri4S>4.S^fff¥ 
«ME«d->riawJa£theiu(Mgiitibdo  ■.■■..i  oilj  .LiinfJ  ni  ,  jijij  uji;  iii  ;^« 
The  subject  of  the  Greek  fire,  sufficiently  obscure  in  itgeli,  appesn 
to  bare  been  rendered  much  more  se,  by  collateral  causes,  aod  princi- 


-pallv.bylliat  lovfepfthemai-venouain  wtiich  mankind  love  to  indul^'" 
Thpiiislonans  who  have  related  its 'effefcts.  arid  of  wliMn'WftlilWllaWejoojii 
prfkeiicleil  to  (k'scrlhii  iu  conipo^itioti,  have  invoKed  tbewibjMtlniMM/', 
pl.exUti:^  very  ditHuuIt  to  di&caUligle ';  wbite  Bucceedlng"antli[DaiiBi". 
"an"4jlii*'<"^Wiis,  their  tuialjsl*,  have  hrtd  Httle  belter  auoceW, '  ■•  ' "  .i.->.h.: 
Dr.'MacCuiroch  apprehends  that  dH&rent  inventioMj  mO^taam- 
kindii  ofUreek  fire,  have  beeri  de^crib^dby  the  Eanie<iiktiiC')  ttut'$»  < 
m^xjf-^mM  ot  ttw  .oont'iuion  cqp  be  traced  to  this  cause ;  and  that 
tbere  is  BnlDtinMv«mnexi(Ai'i&et#eeii'tIie  bktixiry'tit  the  Greek  fire, 
auitittt pf gpppeirdeo. ir-}i^  ...   _    i,.i;  ._.,  .,  _i, 

(Stic>coti|i(i9i;>  9pti>i»n.i>t  that^tbf  Qreeli  %'re  iroi  ivv^Afed  during  di^. , 
Higb-ofCppvtaDtJBeFogoi^tiu,  iAUt9yeu'6>^,:bf  .Cal^6icus,'anarcnt^ 
UtXiiaf  ^eliopolia;.  it  waa '  confiaedi  according,  to  Gibbon,  fbr  4pd . 
3'ev»<lo  Jbe.^Mtem  Konians,;  he  adds,  that  at  the  end  of  the  eleventh 
centuiy,.  tlj§  .^isanasuffered  from  iliwjthout  knowing  its'  bOibpdsSti^oii. 
BBd-eencludeB  witlt-saying,  that  it  vas  aViehgth  diBcaV^tdd 'or  dtoten 
b^^0  Mahometan! ;'  and  that  bi  tbe  holy  wan  of  Syria  and  Egypt* 
they  retorted  an  invention,  contrived  against  themselves,  on  the  hetda 
oftpe. Christiana. ,  ._ 

,|Bf,|  Mtitr  Cutiocfi  observH,  respiictinc-  this  BtateiD6iit,"thalf  flMi> 
olgi^i^unication  between  HeKopoIis  and  the -eastern  natTonstvendeiiii;) 
in  ihe'first  place,  saspicious.-tbattbd  Greek- ar cbirect  borrowed^e  idM' 
vention  frdrnthe  orientals',-  That  ill  ey  possessed  it  at  least  .ba£ni»  thi(/ 
Greeks,  whether  they  cummiinicated  it  pr  not,  appears  to  me  as  capa- 
tJe  ofproof  as  can  be  expected  under  simrlar  circnrn^ttflCea.'r'When 
(ii&b6n  says,  that  tlie  Mahometan^  borrowed  the  inveation  fyototlivi 
Christjans  during  the  wars  of  the  crusades,  he  forgeta thettlwAnN^ 
bian's  learned  their  chemistry  from  the  Egyptians,  bywhOm  thM  4rt 
was  practised  300  years  at  least  before  the  time' of  MahaiMn- 
Thafthey  also  borrowed  t'roni  a  still  more  distant  oriental 'rmboq- 
appears  equally  certain."  ■■>  .i    '  'i-jj: 

'JjJapbtha  is  said  to  liave  been  one  of  the  chief  ingredlentA^  ia-diia' 
composition;  and  that  substance  is  well  knom)  to  be  very  cornitioujil- 
many' parts  of  the  ancient  Persian  kingdomand  in  India.  •Hmt  ifir 
n^iicb  more  probable,  that  a  burning  compound  in  which  naphtha  wad-im 
Jn^fcdicnt,  should  [mvc  been  invented  where  that  substanee'ttbounded, 
than-  where  it  was  unknown ;  and  if  it  can  be  proved  that'lhe  u»e  rf 
ibnamniahle  compositions  uas  known  to  the  eastern  naliona before  th*> 
time  of  Caiiinicus,  his  claim  to  this  invention  H^lls  to  the'groUtidj  ■'  Iv 
ipigti't,  however,  have  spread  r.monf,'  the  later  Arub!>m8"-fl'6p)'t)W 
Greeks;  it  became T:omm;ni.  and  probably  from  this  v^y  sdmcej'fc; 
tb^  wars  of  tile  crusades  ;  "  but  it  is  also  possible  that  ttHsy  or'bRe^«6 
&e.'difti;ront  iiivehtioiis  known  by  the  6:ime  name,  might  hsve-bten 
(l|8aJyerocI  by  the  Arabians  thcm'selves,  who  were  then'mdrti. addicted: 
io'cneniical pursuits,"  ■  "  ■■'>'.,■  <.  :■.:.-  i.li 

One  at  least  of  the  Greek  fires  of  the  crusades  was  a  coropOEiCioq 
into  vhioh  nitr*  entered,  and^ther^ibrye,  depending  on  the  same  princi- 
ple as  ginpowder;  aW  th-6s  flie  WrbVnveVitioris  ari  ctmneftted:  .The 
4'('{^'Mtakittg  tt^^brkftififmTd  ti» bc'tbe.ovtglaali invention,  tAidl to 
MM'^e^Hit  'mtCMrMkt  if  gubpowder.'Bnoionbflb'wcJ)  oaiaodflrA, 
Th«f#s«^HllbijaaM)tlreaBiHv4»'iiit^B  ttiat|tbe  cradle  «f|i)tii»K<!bfly 
wuiD  tl^e  evt:  in  China,  the  use  ofi'firevwkftifKiwoumio^t.Mii 
Eii:j_t|f|(-  ,ll-.(-j,  III  n;i>ili,  vljiiooili.'i  ,:,:r.  ,!..:,)  „i:i..  :■..-.■  u.  ■-'T 
-ianJKj  biiE,BuiiiBj  ljjijjulfu.j  -(d  ,oayiyiriibij;:ii,ui'ji.iji  nJau^vjidoI 
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b^n  known  from  a  perio^liv^md  all  re/oord;  ap4  jpJindifAstl^^Ui^^ 
rockets  for  military  purpoiei  16  •fan  atiUquityequ^lW^bMUtfe^ ..,.,'  .„ 
-   .^^fter.  iome  obserrations  on.thp dose  a,BalQgy:  wbicp.  ail.  pyyOtechpi^ 
compotitions  bear  to  guDpo«irder»'I)r.  Mac,  CvMlpcfa  atteniptf  jlO  (r^ 
backwards  to  the;  oldest  record?  e^tant^  respecUog,an]r.  preparatioDS  of 
Hhm  nature ;  and  these  lead  us  to.  IndiBf  as  b?fore  observed. ,  ■  .  . 

In  Grey's  Gunnery ».  priatftd  in  ^Lopdon  in  1  ItiU  is  a  passage  ded^cfd 
by  Philostratus  from  the  liife.  of  Apollonius  Tyanttus ;  Jb  this  it  ij|  said, 
tihai  Alexander  the  Great  never  enured  th§i  cojantry  of  '*  the  tl^y 
'  wise  men  who  dwell  between,  the  Hyphasis  and  the  Gange8y'%  f:*..dfl- 
terredi  not  by  fear  of  the  inhabitants^  but  as  I  suppose^  by.  r^ljgjdus 
considerations/'  ''  for  these  holy  men,  beloved  by  toe  gods)  Ov^rl^rpw 
their  enemies  with  tempests,  and  thunderbolts  shot  from  Uieir  walls." 
The  Esfptian  Hercules  and  Bacchus  (^:e  likewise  said  to  have  hfiff^ 
repulsea  irorn  the  cities,  of  these  people,  who  were  the  .Oxydi;acsei:  t^y 
lightning  and  thundelrbolts  hurled  on  them  froni  above.,  Gunpo.wiifr 
{s  mentioned  in  the  code  of  Hindoo  law$»-  wbicli  is  supposed  to  jcpaoli 
back  to.  the  time  of  Moses ;  and  these  testimonies  are  confirmed  by  a 
p^sage  in  Quintus  Curtius,  mentioning  a  compound  possessed. df 
sioular  qualities^  Du  Mac  CuUoch  thinks,  howeyeri  th^t  the  story,  of 
the.  OxydracsB  alludes  to  some  kind  of  rocket. 

.  V.  If  thus  far  is  right,  the  claims  of  the  early  orientals  to  tho  Gve^k 
fire  ia  establishedi^  The  Greeks  might  have  received  it  from  tho  Ara- 
bians, or  from  a  mcxre  direct  source ;  but  it  seems  likely  that  W^stc^rn 
Europe,  at  least,  is  indebted  to  this  people,  for  its  knowledge  of  i^rp- 
techny.**  .  It  is  then  shown  that  this  art  is.  of  more  .ancient  dateamof^ 
us  than  is  commonly  imagined ;  and.having,  as  above,- traced! generally 
t1)e  origin  of  p^rotechny  from  the  east.  Dr.  M«  proceeds  to  ■  see  if 
some.of  tlie  particular  inflammable  compounds,  known  by  the  name. of 
the  Greek  fire,  cannot  be  traced  tbither.  also.  It  is  reported  b^^be 
author  of  the  Esprit  des  Croissades^  to  have  been  known  in  China  4nt)ie 
year  917,  and  as  the  Chinese  have  never  been  known  to  borrow  aris 
from  the  Europeans,  and  were  acquainted  with  the.  properly  explosive 
compounds^  it  is  most  likely  that  it  was  known  to  thew  long  befiore. 
It  is  said  to  have  been  known  in  China  by  the  name  of  .Uie  oil  of.tl^ 
cruel  ifir.e.  Thus  the  oijy  or  resinous  Greek  fire  s^ms  to,iQlaiq[i,aP 
oriental  origin  aa  well  as  the  explpsive  and  combustible. niurous  c(H)^« 
pounds.  .„'.j 

.  The  Byzantine,  writers  are  our  earliest  Eurppea^  authoritiE^  ^r  the 
names,  conipoaitipn,  and  effects^  of  the  Greek  nre;,;TJie  Gr^ks  palled 
it  the  liquid,  or  maritime  fire,  probably  from  its  application  in,  i^vftl 
engagements;  'f  Frocopius,  in  his  history  of  th;e. Goths,  usea  the^apiie 
term  as. the  .Chinese,  calling  it im  oil,  Media's,  oil,  as  if  it  ba^b^ 
.some  infernal  composition  of  that  noted  sorc^^ess.  .  £lMit.thQ,hii^pfi^h 
seems  to  have  borrowed  this  term  from  Pliny,.,  who  call9,;naphtha 
.<^«»«r  Mr/i»»Ji  a  sort  of  proof,  by  th^  way,  that  naphtha  entejceditf  oom- 
position/'  *    Cinaamus  also  oails  it  irif  Aif^W i  and iall  th^qe  panies 


\    ■_  .•-.■,■■*■•■•  ^    '►»*  A    :^  -    ,\«.»\"f\*V' 
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'iMIp^WiA^i^imi  or  oHjr  infianMraibfe  doinpoUnd;  Mbh  A  itiglit 
be  used  \lF{th<hit  fhu  help  of  nitre.  But  (Vom  the  name  giren  to  it  by 
\iMi  #^  tnUtt  isobdiide  that  he  n  speaking' of  some  explosive  ■ubstance, 
'kttd  Wlii6i  nitre  entered  at  an  ihgrcdiclnt. 

'"  All  the  descriptions  of  the  composition  of  the'  Gredc  fire  seem  to 
refer  to  resinous  and  oily  substances;  by  some  writers*  it  is  ibaid'fo 
'Ihtv^  beea  unt^tuous  and  viscid ;  while  others  again  describe  it  iss  a  solid 
Isubstnhce.'  "  Qufntus  Curtius  considers  it  ta  made  of  turpentinb* 
Atthalti^omnena  says,  that  it  was  composed  of  Sulphur,  bitumen,  and 
i^phtha;  In  ahother  place  ^e  says,  that  it  was  a  mixture  of  pitch  and 
•thar  similar  resins,  and  that  it  was  thrown  from  boHstse,  and  attached 
Itt'tiMws." 

From  the  various  modes  in  which  it  is  said  to  hare  been  used,  it 
iAppearsi  that  at  Ifeast  two  kinds  of  military  fireworks  are  described  under 
A  eonHnbniiamet  one  of  these  may  have  been  a  merely  inflannnable 
rearo6u)i  composition,  while  it  is  likely  that  the  other  was  a  nitrous 
Mnfpound  projected  from  balistse  in  some  kind  of  carcasses*  From  an. 
aetiount  in  a  French  Chronicle  of  1190,  it  would  appear  that  it  wastt 
Kquid)  inddsed  ih  vessels  of  some  kind,  "  phioles."  "  Thb  was  then 
that  liquid  fire  that  Is  said  to  have  been  Used  by  hand  at  sea;  or  in 
dose  action,  and  which  is  also  said  to  have  been  thrown  by  metos  of 
mlKtar^  engines  in  sieges*  It  is  evident  that  this  is  not  Anna  Comne* 
Hiii^s  fire,  for  It  could  not  well  be  thrown  from  balistse,  or  attached  to 
Arrows ;  tmless  we  imagine  that  it  was  always  used  with  tow  as  biefom 
Aientioned,  ftow  being  dipped  In  it,  and  wrapped  round  arrbws.j 
Hem  appears  rather  to  have  been  a  solid  composition.  It  disagreea 
sCfU  more  with  that  of  Leo  and  Joinville." 

It  being  impossible  to  reconcile  this  description  to  any  imaginable 
composition  or  effects.  Dr.  Mac  Culloch  giVeS  up  the  point  &s  unintelli** 
gibl&:  and  observes,  '*  We  cannot  suppose  the  liquid  in  the  ^  phioles' 
iti  have  contained  nitre,  because  that  salt  will  not  mix  with  any  liquid 
6f  thIS'hAtore  in  such  a  manner  as  to  aid  its  combustion.*' 

'^llie  descriptions  whidi  represent  the  Greek  fire  as  unctuous  and 
viscid,  and  as  adhering  to  the  objects  which  it  reached,  may  be,  pet- 
M(p^,  rec()nciled  to  the  former,  since  a  viscid  substance,  as  well  as  a 
Uquid  one,  might  have  been  kept  in  *  phioles/  The^  might  easily 
hiive  been  all  formed  of  the  same  resinous  ingredients  in  various  pro- 
portions." 

'  I'*  The  opintOfi  of  the  Greek  fire  being  inextinguishable  by  water 
'edcdd  hot  Justly  have  been  entertained  of  any  compositions  of  this 
^torej,  not  even; of  Anna  Comnena^s  snlphureoui  com|)Oiind.  No 
burning' substance  could  have  resisted  bn  application  of  this  nature, 
jmrvidira  it  were  employed  iii  sufficient  quantity,  unless  under  the  pro- 
teefi^  of  a'cardass  or  tube  of  some  kmd,  in  utrhich  cask  it  must  also 
liWfeifedntaitoed  nitre," 

;.  41,  Xhatrafnd  should  have  Extinguished  some  of  these  fires,  Jis  related 
try  lite  FlOi^tine  monk  who  describes  tlie  siege  of  Acre,  we  can  Under- 

Orti^  tkimy  MitSMdr,  or  <}ie  oil  6f  Medetf.  It  is  Pliny  aioh6  who  ostentibly  re&n  to 
ilitf  ftcAib^reBft,  Slid  he  Ao«  not  aUnde  to  the  Gre<»kfire;  and  of  course  does  n6t  give 
^I^Ainiaflt  QMBk  nuhe.  As  -Wfi  know  that  the  Med6s  used  in  war  atrows  smeared  wi^i 
taMhiHa,  ^  oifliii&ed^  it  ^ekxim  prdbahle  that  ttie  anpdZaiibn  dted  by  Prdcopius,  iibC- 
^limUttuidih^  fits  oittk<)fefa(tihy,'tefert  merieSy  toihetiDuhtrf^Vi^^  tiiHttt4L<e'«^^ 
(l>;iM9.  iba^,  Odiiile^  i.  Iv.  s,  1 1.  Flm.  HiiU  Nat/ilAO).> 
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■t«i«a;-AutttMlt0t^^lW*Ht-^ayAb4wF|)ut,(u(J)i,.  ..,.^,.. 
noiiijt  T«bt:tiMl|0  abwif^tlMiih  Mi«4ifif^lflp.l#^t|9lf  ^ 

ter  than  the  other."  "  ^.uj^g.lj  ^ili  li'  'j^udl  oJ  (I'jv&jri 

"  I  do  not  see,"  continues  Dr.  M.  "  that  any  further  hgbt  can  be 
thrown  on  these  varieti(Ht^^'^»a«et#ftr«^  ^^VstJounts  seem  to  be 
cai)fi)8Std  wAwittmiKajMiNlwtfM  4t(fh«r  ti»TM',>ltW%i¥j(.^^6nq>' 

thpah'ittviW«MriettfM^hMbi^rtMlj«[lmghtiafl.^b)»»fai^S9t>-1fi 
now  ip^fnmblQ  c<mpOTaww>^i4jit«i<|ci«wt)iOnii)^wlr  ^(jbuu^  JW^v 
airtfi»(K*ly  »n}li«».w,the'6^paEi«ur«cierttfeietS^pfcbs%-e.,Qhi^^ 
tryJia<ltmjg|H,fj»JK>,,proi)W4flaibptter4)iwolplB9('"lj  ^,Mh  1>y.  ')-u!l-iuiii 

"  Jomville'B  description  will  be  found  much  more  inU:M]g)fiigv!inpA,ii 

UMi)g»kad*f»j)yi9o^fliaraei>»dithMtfep;C5M«Js&ie,jW«li»^w#ffit<v»S.i[ 
atdCarft4wnBitf^|}iei!biaeWQH,^n4rAt!y^  visflidtW^taw^iinp^irMii 
t!lfr,c««i4>Miliop  dfiBcribed  by^emto^IebrstjedifemHte  tMRtoHOT.'-':„,„i;  „m 

A|j».iby.«wa<iWnft,  cftUed»petraiiy,„th»w,itiBie«,  fmd,j[iifm,1immtA 
txm/iHiKJtiitulw'ia  th?  wWtei.of^iJ^w^hi.t:  Jt  i»^«ini:ibef}  »  ^fmSBiu 
forward  "  as  large  aaa  l)8Wfilofr«¥^wica„ffii(b  *li«IiMwnaftflf^  ^lo 
big,b««  i^tiaword;  ,maitui^  a'^otAe,  Jn  ;hl>  f>Ws^g»iiike  t)iHAJ^gi.^94 
tedtfttig  liltefl>dr*gen,fl)ii;tg,«bifiunlt,the  aiftitntivier&omik^^f^ti', 
qaBnUlyrirt'fire,»ihichjit,thr^wi0Ut,,|tga¥flpaphft%htithat|0|^ftfl^ig^^ 
seein  the  camp  as  if  it  had  ncen.day."      ■        ■  •  .         [■  ,i,i 

Aft^r  an  examination  of  this  account)  Dr.  Mac  Culloch  concludes,|jj 
that  this  was  a  Hrework  of  the  rocket  kind,  '' without  a  bore,  and-ji 
therefore  incapable  of  flying  by  its  own  rccoiil;iu  short,  ,,u.h^g&i 
squib.  Such  a  firework  as  this  would  produce  all  the  appearances 
describe  ;  the  long  tail  of  fire,  the  noise,  and  the  light ;  and  it  wou}d 
require  a  projectile  force,  which  might  have  been  fjiven  both  by  the- 
chanicai  and  chemical  artillery,  by  the  balintn,  and  by  the  petrary  ot'| 

"  If  r  aiii  thus  right.''  he  continues,  "  in  supposing  the  Gree^t'to' 
of  Joinville  to  tiave  Ijeen  a  rocket  of  this  imperfect  kind,  il  lii^fW' 
explain  the  rusistance  which  it  oHered  to  any  attempts  to  ej^tihgSfflK;' 
it.  Water  has  no  elfect,  because  the  blast  from  the  surfacd' preve'M'' 
it  ft-om  entering  ;  for  the  vinegar  and  urine,  die  good  monk  mufttM'^ 
held  rtsporisibie.  '  It  is  pretty  clear  Ibat  his  account  of  this  property' 
in  the  Greek  fire  has  been  derived  from  these  vtry  fireworks,  and  has^ 
by  the  usual  mistake,  been' assigned  to  the  whole  race," 

,"  As  n'o  further  light  can  be  thrown  on  this  subject  from  llie'.liir" 
cient  authors,  it  is  unliecessary  to  ]irolong  this'  intjUiry,  Ifio  subject' 
seems  to  be  cleared,  at  least,  of  nmch  of  Ilk  i^iystery ;  and  Miat'ihf/ 
wystcry  has  in  great  ineasui;o  arisen  from  mi  stakes' ad  d'^ei^^geWti  {•'*'*'" 
FjMt m' v'ii^l  npparpnt.    We  may  remai'n"nt"oij'r.'pas^''dti  mif.K 


■TV  appaTf;nt.     We  may   remain  at   our  ifasfi   otl  tnis.  HMd, 
iSed'tlikt'wehave  lost  nothing  by' riiir^frafeSfy'^o^'&T 


atiatie'sailfiHeathat'we  have  lost  nothing  by' riur'ilra^gmSfy'To^'&r 
thp  preek  (ire.  We  may  'still  safely  boast,  that  in  'wfialeVeV afeV'He^^ 
the  Greeks  or  Arabs  may  have  excelled  us,  in  that  oF  diitfoyiiig 
each  other  wo  could  have  taught  them  much,  and  could  hfiVi;  '^^m' 
nothing  from  theni.  Divested  qf  tlie  mist^  wlficl\  wonder  aiifl^^^iTOT 
ranee  have  eirawn  r'oitQd  it,  thcboaaleiOTeeVfe'^ifetca^iatifiJsi'ti^tt' 


'LctiS(Vpaf'ttt''ltlk  Me^^«f  'l!\^><!#iti«eM  «t"A1gi6n,  ifiiwiitd'bs  jiffiu.M 
cuWWe6iij«HtA^''Met^lh(|yAMUtd'Il^&4bOHd  wordB ttv eKpi>mi  wUt"-' 
mdil!We%)^'M<>tlk^r'jfitM/'ltVie'ithfc'-thQti()wa'  Had' IJghtiili^ 
heaven  to  thofle  of  the  theatre."  ■"!■''   •■'■  ''-'-■''  ■"! 

'jH  ol  in.yy.  -uiu'^mJit^i  I>Htil»timvg[ffvm9ii,-,y.^  :..■,.-  -r-  :.'... t.'t 
'FHa'^t^dttafiAtfCMiMtit  (w'lhe  Pdu]4)k:>Alui(iBl--M«etlM  of-thli-  > 
InHSifHtdlt.-iaie  etitaHrthOiefM  tf  whtiAj  tj^bfe  H'teeeiTdd  tlifalioaaat-  > 
ortRSyki'  iMtranilgk,^'u''votlt!ed'^>  ther"  ojd'b^ik  'of  the;  Aitntdn-' 
vati^W.W:ii^5i  ^r««en»'Eoinc>  enrtif^ln^ 'iMi«al|i«i»-af''th«'i)iJagrnB  "- 
of-M^etlce '  BAd -  AcmtHtV^in  Uke  coiA»5'«f  CorMWttllv  the  onneni 
structure  and  riches  of  frhlcbefier  bA>  nany«nbjeeis  fcrphllowjAiioal'' 
inWfti^^i'  ■:■■■-'■■■'■:■■  ■„■,.■■■■.-.: 

'Hlib'^fnB^taMon  poMeMCs  a  teleetf  hbrftfy,-  b  eoohiglcal  «a<Ucfci(m  "' 
iniUiyilfajMtfrorwntfqtMtifin  rMearch,  totetegatib  apMritus  fbr  etpS"^' 
riiHi!iiU',')ltKl'ntl0(ilV(n}tig:co})(«tion  of  mintttiilt.  The' Cauncit  ent^-'r 
t^n  hopes  that' the  time  i«  not  fat'diMaaV  when  an  cxhibitMn  ofiK 

eA%ll  wIH'IOm  be  eMablished;  "theyohsene,  ti^e tiBtWawKo 
i^^Jwentfbmrf  proSdencT' in  the  art  of ' pMntio)^ «re'l0  be'fotmdi' 
ioHtMyitf;  }n  [b«  vUla^,  m  the  hMilet;  and  that  the  GhsrlBhiig'tMaM>ii 
orfli^ltUUid-eyeisottlf  Wttitted  to.briug  thraitiuto'ootice.  --  '  ''  -  <'i 
'K'MilhttBlJeeh'niade'fettbeSMiietyt  «nd  the^m 'diploma  flnder" 
it,"MtHsti^ttt  Sir  Humphry  Oavjt.  acrlonoi^y'meniber,  io  which' - 
diilwflSM  "he ifik  -elected  by  a.  Bpedal'gieiMAl  meMing'  MTWensd" 
for  the  purpoBejthe  Society  hopiRgifkhBt'Dy'riwiring  their  Tegai*!!  for.-^ 
Uiiftml^lted  (fharacienlih  's^teoce,"')lt«rfltilrtfT  and  ihearts,  thejiiue 
uAM^^Mrlefi^flctAits'ta'ritttagtheif  thMe'ties  bywhiohalt  libeiM^J 
piHttAi'breCohtieeted.  "  '<:■  ...:.,;.:.;    :■..., -..it 

■yf.  Alliokomclrkal  jippUcnl'wn  of  the  Thermorheler. 
?F,  Groening,  orCopenhiif^cn,  Tios  discovered  that  the  thermo-'' 
■--^ay'bo   sucwssfiilly   u.'til   in   (iislilhiljoit,   as  an' alkohonieter.  ' 
Irv^il,  ivliik'  comparing  tlie  leni|ieraliirc'  of  the  interior  of  iTid  ' 
recli6er  wiih  that  of  tlir  water  about  it,  iu  a  distilling  apparatus  in-' 

_"y_.v  1,'     ut: ir    .1..,.   .1,,      .1 1 ._    _.,    '    .  ,   _    .,:., 
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iis  Igng  a 

still 

-  tber:: 

thfj  iHium-  n 

lucli  cam 

..■.,t, 

...     .,n,l 

iiVoji   of  file   distiHeii  li(]uor  ii])|icareil  ;  and,  liki 
4\f%^  P"bit  till  about  halfliie  flni 

'^Ey 'trials  with  llie   ulUbometer, 
monicter  remained  at  a  certMin  jioii 

oj^'uninirmstrtnytb,  but  ivbeni. .,,,=.•  >„.  „4,iu.  g....  «.-....,  .„.« 
weapeW.lill  at  last  iiiLie  «:iler  came  over,  namily,  "ben  tbe  instru- 
roent  bad  attainad  tbo  beiglit  ofSO"  Ueauiiuir. 

'iJli.e'restdts  of  M.  Grneninfj':;  eMperiiiieiits.  wbieli  Were  perrormed| 
BiaiK|l^m,es,  and  which  of  j:ourKe. depend  iin  ilii:  ditlervnt  lejnperalurts' 
0^tfi|^Va|g9uri!oriiJci)botay''water,  ii-i_re  as  .follows  :, 

^^^J^^piy-syii  nif\y, 'by  tbe, Plate  of  llie  ibormoiiieter,  inimediulfly, 
agce*t(iiuibe|Stvei>atboi' the  liquor  in  tbc  vcs*l-1. 

lSB5PM#Stfl:«        fel"»..."  iM  .listillalU,,  a.; 

ntyr. 
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8.  Without  drawing  off  any  spirit,  what  quantity  there  is  'oranj 
particular  strength  may  be  immediately  knowiii/»bIv  :trj/oT(ji  oiIT 

4.  Every  possit](le  fraud,  during  the  operation,  ma^  be  prevented, 
as  the  apparatiji  c|m  either  hhlobktd'M'OX^htfSi^tii  mto  an  adjoining 
apartment,  for 'ui6  person  who  atleftds'^  iKe  Vwlralifek  not  require  the 
thermometer  to'  direct  him. — (Edin.  PhiL  Journ.  vilV  W  214.) 

yiL'  Tabular  -Spar,  Colopkonitef  and  I^dJene, 

\  Mr.  H.  Seyiieit,  of  Philadelphia,  has  analyzed  th4' above  minerals 
from  the  vicinj^y  of  WiUsborough^  Lake  Champlain.  He  found  the 
tabular  sp^  to  cohtaia  I 

Uine« ,. 461)0 

Alumina  and  oxide  of  iron 1  *33 

Waster 1*00 

*                       Magnesia  and  loss « • 0*67 

'      10000 

Thif  statement  agrees  very  nearly  with  M.  &onsdQrff*s  aoialysvs  of  the 
Um^  maneral  from    Pargas    (Annals^  OicU  \h%0).    Mr.   Boasr 
(ihtaiiied    .^ 

Silica.. ,•♦.,.,.,. :.....:  52-58 

.  Lime  *k  ••*..,.  .••.,.:. ■...'•  .44*45    -,  ' '   ■',"'.'", 

Magnesia.  «.•;«  ;^ «•♦»••«•••  «^  •«  .0*68 

Protojtide  of  iron 1*18  '       ' 

Yolatilematter^:,.. .;...••*«»• .«  0*99 

,       A  traceof  aiumin^andjk>ss^. , ..••  0*17    : 

,'■  '       ."'  '    "    ''■"'  .'lOO-OQ'  .,'    '■■■■  '''■'. 

Mr.  Seybeirt  observes^  that  this  mine»Al  is  ^(bisiillc^te  i)f  ^^ 
adQptiilg>DriThomsoD>  numbers  for  siUca  ai^^J^e,  appears,  jtob&^die 
i^e.    If  it  consisted  precisely  of  two  atoiBs:of  .silica  ai>d^oi;i[^^QjP^fjige, 
the  proportions  would  be  51  silica»  and  44*62  lime,  wl^ipti  <ig^,^l 
more  nearly  with  M.  Bonsdorff's. analysis.  ::  ,!    ..-■:  .;f  i,.  m\.j^v. 

Mr.  Seybert  observes,  that  <<  it  is  an  interesting  fact,  that  this  nuiie- 
ral,  whether  found  in  Hungary,  Sweden^  or  in  the  United  States,  is 
constantly  associated  wfth  substances  of  correisponding  characters ;  that 
of  Dognarka  is  united  with  brown  crystallized  garnets  and  blue  calca* 
reousspar;  that  of  Pargas^  ^itlt  black  sphene,  an  amorphous  mineral, 
of  a  reddish  colour,  resembling  idocrase  or  garnet^  and  small  grains  of 
a  green  8ubstance,>f^9e^bhi^f!^(^oIite,(pr(^|>ly  pyroxene);  that  of 
the  United  States,  witn  colopnbnite  and  pyroxene. 

The  colophonite  yiel4e4: .;  < , 
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The  pyroxene  yielddi'  .    '    '.       .         .r 

^oifiioil.i:  ,i.  t,i3H9^?;;  •■■•l*'*  "'^  ♦•■*•■••••••  •   50*53 

'if J  i i:*..;. . 5  r    P/oU^x>de,of  iron .,.,,.......,..  20-40       • 
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Magbeiia.  ;...,,.....;:... '. ..     6*83. 
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(SiUiman'f  Journal.)  . 

VIII.  Defl/A  of  Dr.  Marcet. 

.  ,We  lament  to  state  the  demise  of  Dr.  Marcet,  that  took  place  on 
.l^a^ur^ay,  Oct.'  19.  His  chemical  researches  were  chiefly  detailed  in 
the  Tfransactions  of  the  Itoyal  Society,  of  which  he  was  an  active 
member.  His  principal  work  is  a  treatise  on  Calculi,  a  book  of^esta- 
blished  reputatioOi  and  displaying  the  minute  accuracy  with  which  all 
that  he  performed  is  replete;  He  was  in  the  52d  year  of  his  age,  and 
was  about  to  return  to  Oeneya,  his  native  country. 

'  IX,-  Death  of  Mr*  James  Sovoerby^  ■  ■ 

It  is  with  great  regret  also  that  we  have  to  announce  the  death  Of 
this  gentleman  which  occurred  on  Oct.  25,  after  a  long  and  severe 
illn^s.  Mr.  Sowerby  was  a  Fellow  of  the  Linnaean  Society  of  Loii- 
Ifo^;  Member  of  the  Geological  Society,  Honorary  Momber  of  the 
f  hysical  Society  of  Gottingen ,  &c.  &c*  His  patient  and  IndefiUigilhle 
'^Ikbours  in  several  branches  of  natural  histoiy  are  well  known  to  the 
ibien^tSfic  woHd ;  and  he  contributed  in  various  ways  to  the  advante- 
ment  of  natural  knowledge. 

J'" '•■•    '••* :  •      '       ■  ,        .  -■        ;  . 
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PREPABING   FOR   FVBUCJMOJt,' 

The  Life  dtid  ttemains  of  the  late  Dr.  Edward  Daniel  Clarke,  Pro- 
fessor of  Mioeraiogy  in  the  ^University  of  Cambridge. 

A  Quarto  'yoiume,  with  EngpaviogiS)  will  fiihortly  Appear,  giving  an 
Account  of  Dbn  Antonio  del  Rio-*s  Discovery  of  an  ancient  City  in  the 
Kingdom  of  Guatiraakt)- North  America.  ' 

■'  JUST   PUBLISHED. 

A  Treatise  on  the.Foot-rot  .in.  Sheep,  includiflg I  Remarks  on  the 
excitin^r  Caujf^r'Meth o4  of  Cure,  and  Mewcvft  oi*  ^x^n^\!A\^%  \!as*. 
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destructive  Malady ;  being  the  Subject  of  three  Lectures  delivered  in 
the  Theatre  of  the  Dublin  Ro^al  Society.  By  Thomas  Peall,  Esq. 
Veterinary  Frbfeaaor  to  that  Society. 

A  Practical  Treatise  on  Diseases  oFtlie  Heart.  By  Henry  Reader, 
MD.  Physician  to  the  Siiit  i^^tniLE)i£|t£nEary.  &c 

M.  C.  Ffeifier,  of  Cassel,  has  lately  produced  a  beautiful  Work  on 
the  Land  and  Fresh-water  Moliusca  of  Germany.  4to.  With  Eight 
Plates.  TlMtmfi^i^  QtM^[aO.^)0<4{a<^Itf^cter3  are  givea 
in  Latin. 

A  Treatise  on  the  Utility  of  Sangui-suction,  or  Leech-bleeding.  By 
Reea  Price,  MD.     12nio.     S«.'5Sr 

Researches  respecting  tAe  Medical'  Powers  ofChlorinc,  mrticulnrlj 
'JrCni^iM|S  of  the  Llveri;  ,|»rSft  W  ,A«J:'W*.pl^«-9fif  Tffetfiea  aiip^^^ 


j^: 
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Sir  A.  Pieixler,  City  of  Cork,  Knt. ;  for  improvements  in  the  appa- 
ratus for  distilling,  boiling,  and  concentrating,  b^  evaporation,  various 
aortsofliquids.— July  27. 

11.  B.  Koxby,  Arbour-street,  Stepney,  Gent,  for  certain  improve- 
ments on  the  quadrant.— July  3] . 

W.  Cleland,  Glasgow,  Gent,  for  an  improved  apparatus  for  evapo- 
rating liquids. — Aug.  17. 

D.  Mushet,  Coleford,  Gloucestershire,  iron-maker,  fur  an  improve- 
ment or  improvements  in  the  ninkliig  or  manufacturing  of  iron  from 
certain  sln^s  or  cinders  produced  in  the  working  or  niaJdiig  of  that 
metal.— A^ig.  20. 

W.  Mitchell,  Glasgow,  silversmitli,  for  a  process,  ivhertby  gold  and 
silver  plate,  and  Other  plate'formed  of  ductile  nietals,  may  be  manufac- 
tured in  a  more  perfect,  and  expeditious  manner,  than  by  any  process 
which  lias  hitherto  Seen:  employed. — Aug.  'M: 

T.  Sowerby,  Bishopwearluouth,  DGrljaiii,  niei'cliant,  fora  chain  upon 
a  new  and  jinproved  principle,  suitable  forsliips'  cables,  and  other  pur- 
poses.— Aiig.  29.  ■       ! 

tt.  Vazie,  Chasewater,  Bline  Ken'wyn,  Connvall,  civil  engineer,  for 
an  improvement  in  the  corapoundiiig  of,  dificrqnt  fipcc'ies  of  tnetals. — 
Sept.  3.  '       "        ,      1       '    " 

U.  Bur  jess,  Miles's-lane,  Cannon-street,  Lofidpn,  Merchant,  for 


improvemoitg  on  wheel- carriages. — Sept.  3. 
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beginning  at  9  A.  AI.  on  Ihe  dar  indicated  in  ibe  fint  column.  A  daah  denola  tiMt 
tiirnni/liaiiicluiledia  the  next  iollowii^obKiVUaan. 
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Ninth  Monthly— T.  Kne.     8.  doody:  windy.      9^  10.  Fine      11,  Cloudy: 
«   UttU   rain  in   the   evening.      12.  Fine,      13.  Cloodf  and  fine.      14.  Cloudy. 
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15.  C3oudy:  windy.  I^.  OveFCastb  IT^^.  Jine.  W.  Ckmly:  windy  s  flnral- 
lows  begin  to  Gongregate.  23.  Cloudy :  rainy.  $4.  Rainy.  21.  Fine.  26«  Cloudy : 
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Article  I. 


Sketch  of  the  Geohgy  qfSnawdon,  and  the  surrounding  Couniry. 
By  W.  Phillips,  FLS.  MGS. ;  and  S.  Woods,  MGS. 

(jCondudedfiom  p.  386.) 

Fbom  the  elevated  ground  near  Capel  Curig,  we  could  per- 
oeiye  in  the  cUstance  a  more  favourable  atmosphere -at  the  time 
whfla  rain  and  mist  prevailed  on  Snowdon,  ana  the  neighbouring 
nMutains.  We  determined,  therefore,  to  proceed  by  ilimwrst 
to  Conway,  Bangor,  and  Carnarvon,  and  to  return,  if  possible^ 
Imr  Snowdon. 

'  Between  Capel  Curig  and  Conway,  we  did  not  perceive  any 
iodk  with  which  we  were  not  already  acquainted,  the  slates  and 
Wisr  robk  of  Mod  Shabod  prevailing  every  whene,  widi  the 
iMne  direction  of  the  diity  cleavage.  •  We  were  partiddaily 
.  ^Kciow  to  ascend  a  hill  mairked  j  in  Mr.  Greehough^  mfl^ir,  md 
'wttdb;  M  well  as  the  whole  range  of  which  it  forms  a  part,  is 
liievB  iwresentied  as  being  crowned  by  trap&ition  liuMestone. 
,Odr  iitiiuety  was  increased  by  having  oeen  informed  by  Mr* 
'Bawson  dial  limestone  certamqr  is  not  to  be  found  on  any  part 
<tf  fibM.  range.  We  ascended  the  hill  on  the  eastern  side  prtPie 
i^all^\tNiyond  Bettws,  and  on  traversing  the  whole  of  it,  we 
could  iperoeive  no  other  rock,  nor  even  any  other  variety,  than 
'sucli  as  WQi  have  already  noticed.  As  this  mountain  may  be 
•aid  td  be  insulated,  and,  therefore,  not  forming  a  part  of  a 
fadge  (for  it  does  not  exceed  about  a  mile  and  a  half  in  length), 
we  suspected  the  hill  marked  j  in  Mr.  Greenoush's  map  is  part 
of  a  mifgp  ^  «^  f  further  east,  affiarently  of  a  dimienl  cbasa«^  ^ 

IVnff  Series,   \oh,  iv.  2d 


4^  ,^,r,^,,,^ks^niyW^.e^^  (jQm 

bfing^  covered  the  wM^  pf  >^  c^oiptf^kleni^^.^^M^  fiSMM 
tovM  perc^ye  it  beyond  Uanwrst^r  With^b/Qfjji^^^ 
iimnmit ;  and  as  we  could  not  detect  either  i^OQib^t]iie.t^:^^ 
%^  we  had  ascended,  or  during  pur  widk  of  tbreie  or  Io^iq^ 
to  Ilanwrst,  any  lime  kiki,  Or  even'any  tock  or  importa^t^fpgl^ 
ing,  on  the  sides  of  the  rang^e^  we  were  stifi  doiu^ul  irl^^llf 
Hmestone  formed  any  pari  of  it.  In  answer  to  our  inqujaaief|i,|i(^ 
landlord  of  the  inn  at  Llanwrst|  an  intelligent  man,  who  had,kf^ 
it  during  13  years,  assured  us  that  no  limestone  is  found  m^flljlS 
to  that  town  than  16  miles;  namely,  near  Abergolaii  oarj^ 
coast;  thus  confirojing  the  report  of  fSt^  ])a^BOn^  |hat  nio  luiiff] 
stone  is  found  on  the  range  in  question.  .  lii 

We  have  stated  that  on  the  hill  we  ascended,  we  foiaii 
DO  variety  of  rock,  or  slate,  which  has  not  been  previoaslji 
described,  and  that  the  run  of  the  cleavage  is  NE  and  SW  :,im 
dip  is  about  54^  to  the  NW ;  and  we  had,  as  we  conceived^  .$^, 
ficient  evidence  to  prove  that  here  the  slates  were  interstraJtified 
m  masses  of  considerable  thickness,  with  rocks  perfectly  xesei% 
bling  those  of  the  base  of  Moel  Shabod ;  the  latter  fbnowg 
ndges  on  the  sides  of  the  mountain,  with  alternate  depresaiQQB 
in  me  spaces  occupied  by  the  sl^s,  .which,  generaUy  speakuig^. 
appear  to  be  the  most  liable  to  decomposition ;  imd  nromh^vjiij^ 
a  better  opportunitv  of  observing  on  the  side  of  this  moi^^Mm 
the  nature  of  the  ^l^^i^n^.^P  pi^^^M^nt  in  msoiy  placea  Yl^tmu 
visited,  and  which  has  been  turned  oyer  in  manymstaucesoq 
the  side  of  the  high  road  to  the  depth  of  at  least  20  feet,.iHu| 
i^  of  a  red.  colour,  we  were  persuaded  that  tbia  i^iiyivm.]( 
denved  from  ike  decomposition  of  tibe  slates  CMdd  Qthef  t6<^ 
«V^  where  prevalent.  \  ,  vrs 

While  ou  this  mountain,  we  were  oartiicularly  struck  1^^^ 
appearance, of  atratificatioii  on  the  siaes. of  another  aVoy&^im^ 
tws,  coniposed  of  the  same  rocks.    This  reseml^lance  ,tQ  ^^ifK 
licatiop,  for  it  i^  only  resemblance,  is  in  a  direction  notqo^al 
i^ght  angles  to  the  plane  of.  the  eleavage>  ip  which  tw^^, 
^tural  ^sures  that  in  the  distance  seem,  to  be  perfeotly^p 
to  each  other,  giving  to  the  whole  mass  the  aspect  of ir 
^yers  or  beds  of  the  same  rock.  We  did  not  view.thiamoj[i 
s^ciently  near  to  di$cera  the  irregularity  which  w€)  c 
doubt  would  be  visible  on  the  spot,,  because  it  has  iNref  is 
the  distance  the  same  chajca^ter  a%  i^  app^trent  on  the.^pi 
i^d^  pf  Moel  Shabod  above  the  lakes  of  Cftp^  QuxigiL  aj[id 
side  above  Pont  y  Cyffin ;  the  latter  we  examined.  ^p(e|||jr|i£m3' 
wer^  satisfied  that  this  resemUsMace  to  strf^fiioaticyi^  i^*  ui  w 
oQily  2^  tendency  to  cleavaga,  greatly  resemhUi^  t^l  whi^w^ 
|;he  slates  with  which  they  are  interstratified,.  o^m  dj^nd^^^fin 
ipto^the  rhombic  form,  but  the  lines  of.sepan^aa]:e.g^jei:^|^ 
eY^»  or,  parallel  with  each,  nor  are  ihey  always  Wi^uq^Mt 
^tplten, stopped,  and  are  again  renewed  above  or.belov^«,  ^^ 

la  our  yvay  from  Uanwrat  t^  C^uoLVf^Y,  we  ascended  about 


-j:.-! 


VI0M/IlUltaJtt4i^,^Vhieh^  !i  ftboiitittx  mSeir  on  th^  iibuth  of 
W  laJH'MM^et^^'f  R  d«iietod*^in>m  the  mountain  region  tboti^ 
i9lf0H4r%lUlAitt:^  rockft  are  laid  bare.    The  same  rooM 

«fiilIiUWf;tip^  aho»  the  prevalent  rock  b^ing  t^atl 

fflfiwi^^'ihe  'rndsir  komo^neona  and'  compact  aapect^  anct 
iHa&'^eWiae  is  the  prevailmg  rock  of  Moel  Snabod.  In  somet 
iSULiMBf  it.coiitainea  harder  maasefi  imbedded  in  it  of  the  samiei' 
Mift|>^toition  as  the  rock  itseU;  which  here  also  contains  calca^* 
l<^#  dpar  and  opaque  fetepar(?).  Slates  predominate  just  above 
tBi^^aper  mill,  situated  aoout  100  feet  above  the  road.  Fron^ 
'is  place  to  Conway,  the  slates  continue  ;  they  are  often  in  a 
Sty  ii^ayed  state,  and  the  road,  where  it  is  repaired  with  them^ . 
Jw  tnany  places  as  black  as  if  the  shale  of  a  coaU0eld  hacj 
Mien  empk^ed.  The  direction  of  the  cleavage  is  as  befor^ 
Mtiped. 

^^A  letter  from  the  Rev.  W.  D.  Conybeare  having  mentioned 
tiri^^^Btistence  of  a  felspathic  rock  in  the  hill  above  Conway^ 
iM)f  ^  Inquest  that  it  might  be  attentively  examined^  we  becaiw 
Mii^poiis  m  giving  our  best  attention  to  its  discovery,  and  wer^ 
d  to  expect  in  the  nature  of  the  rocks  we  were  about  td 
t,  a  great  difference  to  those  we  had  so  lately  been  attend^ 

^*^fbiM'  hill  rises  gradually  at  a  little  distance  on  the  west  of 

gitway,  extending  about  three  miles  towards  Bangor,  its  northr 
['limit  being  the  sea.  We  walked  the  greater  part  of  the  way 
a)iijB^  the  summit  ridee,  descending  to  the  high  road,  perhaps^ 
iE^duarter  of  a  mile  before  its  termination^  wJUch  is  too  rough 
and  abrupt  to  admit  of  descent.  In  this  waJk,  we  did  not  p0r« 
8^2$^  aiiy  well-characterised  slates;  the  rocks,  however,  espe* 
wif  at  the  termination  of  the  hill  near  Conway,  have  a  deci* 
d^dly  slaty  structure,  particularly  apparent  on  the  surface,  with. 
ilitf  blane  of  cleavage  distinctly  ranging  E  and  W ; .  that  is  to 
bearlv  at  ri^ht  angles  to  that  in  which  it  had  uniforqilv 
neretorore ;  the  dip  is  towards  the  south  at  a  higa 


I  "i*  often  only  by  a  very  attentive  comparison  of  a  suite  of 
jijdliir  which  in  themselves  are  but  varieties  of  the  same  compo«- 
iHi6lifj;  that  we  Can  perceive  the  alliance  of  the  two  extremeSi,: 
4i|S«i  not  ilmcommonly  are  so  dissimilar  as  to  appear  perfectly 
fUitmet  in  their  nature  and  composition.  So  is  it  with  the  rocks 
oif^e  kill  in  question. 

^^[tftt  fint  rodL  which  presented  itself  immediately  on  ascend^ 
ife'the  hill,  bears  a  general  resemblance  to  the  prevailing'  roci; 
drtte  base  of  Moel  ohabod  in  texture  and  aspect;  it  is,  how-* 
i^t,  somewhat  harder,  and  would  appear  peitectly  homogene* 
(^,  but  for  the  existence  of  a  few  minute  specks  of  crystal^ 
Unj^  Q^xaf^^  and  also  of  a  substance  of  a  dark-green  colour,  which 
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e  aMumed  to  be  chlorite,  and  thU  continued  witb  Utile  Yftria^ 

I  fion  untit  vpe  had  adraaced  much  higher,    whea  suddpuly.a 

Sort  of  puddingstone  appeared,   of  which  the   paste  or  ba^ 

was  the  same  rock,  and  the  included  maaaes  nearly  'm  a|^e- 

^at  nodules  of  a  substance  Bometimes  resembling  DOniSt<W| 

but  mostly  weathering  either  into  hollow  or  concentric  bf^ 

apparently  of  whitish  hornstone.     A  solid  u  a  weathered  JW^ 

broken  through  the  centre  exhibits  the  appearance  of  its  )^S^ 

fermed  of  concentric  coatB,  somewhat  varying  in  colour  i^^ 

Vhite  to  yellow  ;  this  mass  does  not  yield  to  the  knife.    ^D^ 

ibck  prevailed  for  a  considerable  distance  E  and  W,  and  ahin^ 

12  to  20  feet  in  width,  the  fore  mentioned  rock  ranging  on  ^^ 

«de  of  it.     Suddenly  it  assumed  a  somewhat  different  i^pqa^ 

)Mice,  as  though  it  had  become  cellular,  by  the  disintegrat4oit,ji|r 

die  rock  having  left  only  the  apparent  hornstone,  which,  tb^sb 

fcre,  must  have  been  disseminated  through  the  mass,     OUi&f 

fock,  we  met  with  a  range  of  shallow  quarries,  from  which  w 

^^icular  stone  was  raised,   as  we  have  since  heard,  ou  iCe 

Assumption  that  it  might  be  employed  for  millstones  in  place  cj 

■<he  French  buhrstono ;    but  the  scheme  was  relinquished  on 

tSading  that  the  decomposition  which  had  produced  its  cavities 

4ad  not  proceeded  far  into  the  nia»s,  which  became  softer  in 

idescending.     About  one  (juarter  of  a  mile  from  these  quarries, 

"Wid  at  the  edge  of  the  cliff,  there  is  a  large  and  very  singulu 

■ittasa  projecting  towards  the  sea,  possessing  all  the  extemtil 

^pearance  of  the  same  rock.     Just  beyond  this,  the  rook  firat 

mserved  appeared   to  be  traversed  by  veins,  and  to  indk^dc 

I  mpecks  and  smalt  jnasses  of  white  quartz,  which  sometimes  pre- 

■»»iiiled  80  greatly  as  to  constitute  a  very  hard  rock ;  but  in  many 

^foetances,  the  quartz  was  left  by  the  decomposition  of  the  rock 

•m  a  vesicular  state,  the  cavities  being  lined  with  crystals  of 

'  ,%uartz,  as  well  as  all  the  crevices  in  the  rock  itself,  the  surfa^ 

W  the  bill  being  strewed  over  for  some  distance  with  small  masqe.s 

6r  fragments  01  this  description;  and,  finally,  at  about  the>  place 

I  mK  which  we  descended,  quartz  appeared  to  be  so  finely  'and 

Vtmiversally  disseminated  throughout  the  mass  as  to  giv«  au 

-^creased  hardness  to  the  rock,  and  somewhat  the  aspect  of 

I  ^e6mpact  felspar,  occasionally  of  hornstone,  or  of  a  hne-graioed 

'l^tuidstone,  and  these  we  assume  to  be  the  varieties  alluded  to  by 

-tte  Rev.  W,  D,  Conybeare  as  the  felspathic  rock  of  this  hilL  , 

The  fragments  scattered  on  the  side  of  the  remaining  descent 

[  bftibout  one-fourth  of  a  mile),  denoted  the  cootinuaoce  of  tlie 

|.<4iRne  rock  to  the  termination  of  the  hill.     On  tlie  side  towards 

e  high  road,  we  saw  the  workings  of  a  mine  for  lead,  but  noqe, 

P  Sm  we  were  informed,  had  yet  been  discovered.   Opposite  to  thjs 

^ftlhpathic-looking  rock,  namely,  on  the  other  side  of  the,  lugli 

"-jKoad,  r^arse  slates  prevailed,  interstratified  with  a  stilliMw^r 

■■Variety  of  rock  firat  observed  in  ascending  Conway.  Jtti)l.  (yit 


l^1iU»4triift>'ai»d  mudi  jrwMnaMing  gcme  «fi.tlMBL;hanki 
l^%f  tk^i^kft'tf  B^Q'GHoe;  dtedivecticm  of  tfa«  ckavure 

««*»ai*»w;  ■■       ■-  ■  ..... 

''?/Bk^Aidtlie  v9b^  of  Dnyeyi^lche^  the  road  rises  on  the  ruiiw 
<^' knS^  f>f  Penmanmaor,  which  is  so  completely  corered  hy 
Mmiliiultos  of  all  sizes^  that  we  cannot- assert  havinc  seen  a 
todi  in  diu.  rThese  rocks  hare  the  aspect  (^ a  fine- 
dF  gi^eenstone^  and  consist  of  a;  ereyish  substance  endoifcing 
L-^l^eta  particles,  having  generaUy  a  ciystalline  aapiecty  bal 
r^^niAUte-  to  ascertain  their  forms  even  by  the  assistance  of 
ii^l^flfrs :  minute  and  very  slender  crystals  of  transparent  feL- 
^''^  are  occasionally  observable.    The  rock  is  sometimes  tra- 

^_ hI  by  veins  of  quarts,  enclosing  crystals  of  a  green  substance^ 

l^H^^  resembling  those  of  the  rock  itself;  and  we  brought  away 
''JlttMf . specimens  ~coBtam  the  largest  crystals  we  coald  fiodt 
vrOi^  nop^  of  ascertaining .  their  nature :  though  very  minute^ 
TO^'cfeave  with  brilliaiit  surfiices^  and  afibrd  by  the  reflective 
ij^iifemeter  andes  coinciding  with  those  of  augite.  The  soc|^ 
tt  Wd  beiieam  the  hammer,  but  is  readily  cut  by  the  knii^ 
y^K^td^^  a  grey  powder  ;  we,  therefore,  conclude  its  chief  con^ 
IteilteirtS  to- Be  the  substance  which  we  have  termed  steatite^-aiHl 
^;  and  we  are  the  more  confirmed  in  this  opinion  from  hav!h 
ibittid  one  varie^  in  which  the  steatite  extensively  pr^ails,; 


friddsmore  readily  to  the  knife,  and  encloses  white  «peckji 

&,k  jfrabstance  which,  as  it  effervesces  with  acid,  we  conclude  to 
"'    Icareous  spar;  thus  evincing  the  connexion  of  this  with  the 
.before  observed. 

:^^ At  the  termination,  of  Penmanmawr  towards  Bangor,  the 
of  this  rock  suddenly  ceases,  the  hills  retiring  fuiiher 
.ISf^'tbe  shore,  but  behind  Aber,  we  visited  an  old  slate  %uarrjr 
^^Ijpe-ihe  Erection  of  the  cleavage  was  as  usual  NE'Und  SW* 

■BOT^eed  Aber  and  Bangor,  scarcely  any  opportunity  oceun^ 
W'^biehritig  ihe  nature  of  die  country,  the  surface  consistiiag;  of 
'jrabtlf^fidopes,  for  the  most  part  well-covered  by  herbage. 
^° 'The  ifrhole  coast  between  Bangor  and  Conway  is  r^re9w(i^ 
,?&  Mr.<}reenough's  map  as  consisting  of  the  old  red  awdstojag; 
j.fo]f.  Ifiis  rock  we  looked  carefiiMy,  but  in  vain.  The  only,  ^rqi^ 
^^tfbUtmder  our  notice  that  could  be  mistaken  for  the  tndr^d 
Ytei^jCiCfai^  is  that  already  noticed  on  Conway  Hill,  which,  iWJAh- 

ou^^ttffi^ent  attention,  might  be  supposed  to  be  tf  congloin^r^t^. 

iilii  Hi;  ■•■..:•    •  ■*  •  ••  ....  .....  ^  . 

t  ■    ■      ~  •f  ',. 

'^*^''  FroittBangor/  we  walked  to  Qarth  Ferry,  and  thence  paflMd 
^  bv^the'Menai,  accompanied  by  Mr.  Dawson  and.Mr.^^J^WQp<w, 
"di&'bpposite  ferry  on  the  Angleaea  side,  in  ord^r  to  view.tlle 
' jHferons 'ti^p  dykes  described  by, ]M[r.  Heoslow^ as  occuoiKm; 
bw^^  ihe  rerry^house  and  Beaumaris^  The  rock  cl^^  tp.'t||e 
^ij^lUbuse  add  on  the  shore^  we  assume  tO;be  Mr«.Hei^lo«^s 
_  reyU«ck6,  but  it  has  to  us  more  the  appeai^anoeof  (y^ar^fq^jc, 
conmiing  of  c/ystaljine  grains  of  quaitx  xmiled  ^\V!BLf^>\l  t^x^Ksc^*^ 


I  4hA  inolodbg  here  &nd  there  very  minute  oohreoua  spcdc^if 
I  .ttough  one  of  ito  ingredients  bad  perished :  Hie  soondeBt'Bi)^ 
I  Akhs  that  we  could  obtain,  however,  were  act  without  .-^ 
I  dq)pearBnce  :  the  rock  is  sometimes  traversed  by  veins  ofgi^i^- 
I  Juk  quartz,  whiter  and  more  compact  than  the  rock  itsel£.  _,..\ 
I «-  Between  the  feny-house  and  Lady  Bulkeley's  cottage 
L.4vlitch  are  scarcely  a  mile  distant,  the  rock  is  chloritic,  yetol^jt 
I^BBuming  the  appearance  of  serpentine ;  in  some  places  it  seeip 
I  ^  ccHisist  almost  wholly  of  slaty  chlorite  and  chlorite  j^ate  j^p 
■  kOtbera,  it  consists  of  layers  of  quartz  and  of  chlorite,  or  of  <qV> 
T  ,tK>nate  of  time  and  chlorite,  and  occasionally  it  includes  conf^ 
[  Miserable  masses  of  limestone.  Traversing  this  rock,  we  obseml 
I  eseven  dykes  in  the  distance  above  mentioned,  and  reckonifig 
I  Jiom  the  ferry-house,  the  tirst,  second,  fourth,  fifth,  and  seventy 
Klnin  in  the  direction  of  NW  and  SB ;  one,  the  third,  NE  and 
XtiiW ;  and  one.  the  sixth,  N  and  S.  The  lirst  is  about  16  fast 
l^^de;  the  second,  8  feet;  the  third,  1  foot;  the  fourth,  fifth, 

— id  seventh,  about  4  feet  each ;  the  sixth,  5  inches.  The^e 
_iLes  do  not  all  consist  of  the  same  variety  of  rock  ;  the  Sstfi, 

Ibooad,  fourth,  and  seventh,  are  constituted  chiefly  of  what  m» 
e  termed  a  fine-grained  basalt,  often  very  beautiful  of  its  kind. 
It  once  both  hard  and  brittle.  The  base  is  a  dark  substanoej  of 
'  ,^hich  it  seems  impossible  to  define  the  nature  by  its  external 
'  'vwfaaracters,  and  it  is  rendered  porphyritic  by  the  presence  «l 
I  Ybrystalline  calcareous  spar,  very  slender  crystals  of  telspvy .  md 
W  4M&all  masses  of  iron  pyrites :  the  whole  rock,  except  the  ifio 
I. liatter  substances,  yielding  pretty  readily  a  grey  powder,  ij^je 
I  ^tfiird  and  sixth  are  of  a  much  finer  grain,  and  of  a  green  ctjnur 
I  {jtlmost  perfectly  agreeing  with  that  of  the  chlorite  slate  wbi^li 
1  ^ey  traverse.  By  the  assistance  of  the  glass,  they  can  scarcely 
I  ^e  said  to  possess  a  granular  texture,  and  they  appear  to  he  per- 
L  liFBctly  homogeneous  without  the  presence  of  any  imbedded  sub- 
,#tance ;  then'  fracture  is  uneven  and  splintery  -  they  are  so  soft 

as  to  yield  readily  to  the  knife,  and  their  aspect  dilfers  so  very 
rllitde  from  some  of  the  steatitic  rocks  already  described,  that 
lapvery  one  to  whom  they  have  been  presented  for  inspectigd 

■  ^^rithout  any  information  of  their  locality,  baa  considered  tUriM 
l^  be  merely  varieties  of  the  base  rocks  of  Moel  Shabod.iffl 
I  ,«9ck  of  the  same  kind  is  also  connected  with  tb&  more  cotawffr 
r  l^batance  of  the  second  dyke.  The  fifth  appears  to  he  in  a  sttrte 
I  vEtf  almost  thorough  decomposition.  .  i 

■  ri  Tile  walls  of  these  dykes  are  not  all  equally  well  defined; 
jS  the  small  one,  the  sixth,  is  the  most  completely  so  of 

Csrbole.     In  most  of  the  others,  there  seems  more  or  les»| 

piiatermixture  of  the  chloritic  rock  they  traverse,  and  we  didi 

.perceive  any  instance  in  which  an  alteration  of  texture  had 

{tlace  in  the  chlorite  rock,  even  where,  as  in  the  instance 

^Mcond  dyke,  the  chlorite  rock  protruded  so  far  into  the  d; 


a»lmp»tmt 
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8rif|^#4a%1BMfel«j%  cefMge,  we  ascended  to  the  itwd  wUok 
-HPfKk^^SI^Cb^  llGlD'feet'tfbofe  the  sea,  and  walked  back  to  the 
feny-b^mes  ^'  Thd  flrst'obj^t  that  attracted  out  aittenticm  vaaa 
«I^M^Vuuil9<^eif  Ihiieiitone^w  had  been  cut  through  in  fisrming 
VUi^raia.  '  To  ihk  iufeceeded  chkmtic  pocksy  of  dbe  same  vaM- 
^^fiPlfftiioae  bekm,  and  often  including  masses  of  hmBStona, 
^Vot^^ilere  these  Were  absent,  exhibiting  curioas  contortioni^ 
"Wiift  Melnstance  the  series  of  Tandj^^s  noticed  by  Mr;  Heri-^ 
-JIHWi  r^e  looked  i^itenttvrfy  for  the  cdnfinnance  of  the  Aykeii, 
■Vill^^MMd  pereeif^e  oidytwo  ofthe  seren,  which  from  their  sitQ»^ 
9BMh;  ^ifH3th>  and  the  nature  of  the  rede,  we  considered  to  bie  ^tue 
fimt^and  second,  consisting  here  and  below  of  the  same  ftm 
^Miiii^  reck.  In  neither  instance  was  the  including  rockaltdlrdd 
%^iM^^Bn^tion^  but  in  one  place  its  texture  certainly  appeared 
<w1^9f«i  suffered  mieUierially.  Three  or  four  feet  from  the  dyke, 
^fk&d  its  usual  appearance  of  slaty  chlorite  of  a  green  cotoaf; 
(KM  6l6se  to  the  dyke,  it  had  no  longer  the  appearance  of  a  dde- 
^fltki-nA\  it  had  become  less  firm  in  its  texture*  yery  brittte, 
;4W1  tfk  dingy-brown  hue ;  and  eren  the  dykeitself  atthe  imm^ 
^9iii!l^^6totact  appeared  to  be  less  crystalline  than  in  the  interior. 
^^'^^toCiurfting  to  Garth  Ferry  on  the  Bangor  side  of  the  Menai, 
iM^^^Mfred  along  the  shore  to  Bangor  Ferry,  near  the  bridse  no# 
*Wffeoiiwr  orer  the  Menai.  For  Aome  distance,  we  passra  only 
''Ib^  Imken  edges  of  rocks  and  slates,  almost  perfectly  resem*- 
'Ifllng-thdse  of  the  base  of  Moel  Shabod,  to  which  we  have  been 
TWim^lled  so  often  to  allude.  In  one  instance  at  leasts  the  rodL 
^^Im'the  appeaiance  of  a  conelomerate,  but  it  was  acknowledged 
^M^ldl' that  the  included  nodules  or  masses  were  often  of  the  saitte 
imafi^  aft  the  rock  itself,  though  considerably  harder,  somettnMte 
"^- dl^  snbstance  resembhne  homstone  occurring  on  the  hlU 
^Mft>V8  CVmway,  the  rock  itself  often  partakine  of  the  satne  nataw. 
^^IllfeMblabe  of  the  daty  cieayage  is  here  aIso-I(£  and  SWl  ^-^ 
^<M^%i^  eondttoted  by  Mr.  Dawson  a  httle  aboye  the  shtsMifcf 
<VB^MeMi  tbyiew  a  siliceous  sandstone  enclosing  rounded  niwttis 
^mPwlBiHii  ^aild  haying  the  characters  of  the  millstone  gt^v^f 
^8hreplim6>  bnne  connected  with  a  limestone  and  shale  «»(tlM- 
^Mtt^mGa  l^rs  oTcoal.  It  has  been  described  by  Mr.  flendmr, 
Hm  Itpj^n^ntly^  with  much  insdce^  as  behmeing  to  a  reguhnr  ^eMl 
formation,  though  of  small  extent,  and  wiwout  possessing  ;aay 
^^^^df  wotkabte  coaL  We  had  no  opportuni^  of  percefrine 
^  fedmheidoh  with  the  rocks  zxai  slates  of  its  neighoourfaoM^ 
4M^#S  y&it^  the  dyke  which  trayidrses  the  shale  andiimestsus, 
'WhfeAr  mf€  <ja«rried  for  buildhig  upon  a  laree  scale  elom  to  tlie 
"SSi^fffi*'<iik4bmt  ^  placeil  the  substatioe  of  &e  dyke^is^  yerr «oii|- 
^^%llSlhetf  appears  to  eiovisist  chieay  of  ciystato  ottM^c 
^^ii^fi^^ftldiibig^rkkmait*  orii)n^)andlron  :pyrie^4Mn^is>m0S% 
iiiViUmapomiiiiMi;  and  hat  ttsuck  ^  a.^^aMut^'^ai^isiifiRi 


Metm.  W.  Pkiliips'and  8,Wiymptliil^--^ 

I^Bnd,  among  which  may  be  found  very  email  fragtnetitft' 'of :« 

■Ifrtiite  crystalline  substance.     At  the  base  of  the  c^S  it  i»'<if 

"nsiderable  width,  and  appears  to  divide  into  branches,  lilit 

B  did  not  perceive  any  alteration  in  the  hmestone  traversed  by 

'  it,  in  regani  either  to  direction  or  texture;  but  above,  where 

iMmediately  in  contact  with  the  dyke,  it  appeared  to  be  a  little 

L  djDmed  upward,  an  appearance  which  might  be  the  consequence 

hher  of  the  uneven neaa  of  the  surfaces,  or  of  our  not  etandisg 

B  as  to  bring  the  eye  on  the  same  plane  as  the  stratification  «f 

f  tAb  layers  of  the  rock,  the  ground  being  very  unfavourable. 

f  ifi  As  we  travelled  from  Bangor  to  Carnarvon  in  the  evening,  «e 

'  4ukd  no  sufficient  opportunity  of  observing  the  nature  of  lltt 

L  -country  between  the  two  places. 

>  As  the  weather  had  now  become  more  favourable   to  tte 
I  Ifecent  of  Suowdon,  we  determined  to  attempt  it  from  the  sids  rf 


LCUyn  Cw 
I  IB^  Cama 


e  road,  about  S' 


a  miles  sootfa 


Cwetlyn  by  the  copper  n 
tfCamarvon. 
ft  »1j  The  first  five  miles  of  the  road  from  Carnarvon  scarcely 
i  afforded  the  appearance  of  a  rock  in  situ,  but  only  a  few  bouj- 
[•  Jllers,  the  country  on  either  side  of  the  road  being  well  covered 
L4iy  herbage,  until  we  arrived  at  the  foot  of  Moel  EiUo  on  the  left, 
r'Wbich  presented  nothing  near  the  road  but  slates  greatly  resem- 
l  ^ling  Bome  on  Moel  Shabod,  and  above  Nant-francon  quarries, 
f  I^Hiiapparetitlypaitaking  more  ofthe  nature  of  steatite  than  of  com- 
l  ■NRm  slate :  they  split  into  thin  laminae,  are  hard  enough  to  scratch 
L^tiss,  and  are  green  by  transmitted  light:  they  have  the  usual 
I  Wrection  of  NE  and  SW.  On  the  right,  the  foot  of  Menydd 
f  ^Bwr  presented  a  somewhat  singular  porphyritic  rock.  It 
■  'appears  to  consist  of  transparent  crystals  of  quartz  and  of  felspar, 
I  "tocluded  in  a  paste  which,  although  it  is  hard,  and  yields  with 
'  Wtrnie  difficulty  to  the  knife,  we  believe,  from  its  weathering,  to 
I  tit|9  a  species  of  steatite ;  but  it  has  at  first  sight  greatly  lie 
1  >^sembiance  of  compact  felspar.  This  rock  resembles  one  of 
i'Hhe  varieties  of  the  summit  of  Moel  Shabod,  except  that  it  wants 
I  Xfce  crystals  of  augite,  manifestly  imbedded  in  the  latter. 
f  'tli-  Immediately  after  quitting  the  house  of  the  guide  on  the  bank 
J  bs(  Llyn  Cwellyn,  we  passed  somelat^e  boulders  fallen  in  all  pro- 
fclfcabjhty  from  Monydd  Thevedo ;  they  bore  a  considerable  resem- 
TtUance  to  the  rocks  ofthe  summit  of  Moei  Shabod,  but  we  did 
I  y^t  afterwards  find  any  masses  of  the  same  variety  in  silu  either 
L  is  the  ascent  of  Snowdon,  or  upon  the  mountain  itself. 
fOV  About  the  first  two  miles  of  ascent  are  along  a  horse  road 
I  [ffiade  by  some  Cornish  gentlemen  engaged  in  working  a  copper 
\  «^ne  not  very  far  beneath  the  summit  ofthe  mountain  on  the 
b -opposite  side  :  by  the  displacementof  the  grass  and  thin  cover- 
Bifine  of  alluvium  in  forming  this  road,  we  could  perceive  that  no 
fklmer  rock  prevails  along  it,  quite  to  the  eastern  ridgs  above 


i0|ptlMflin|^lte  ilbHmt,'«nbi]dkfia  v^fdrnt  swfinee  ofthk  a«le*  of 
1kQ!iitfiiaMMiUi;i  .Tbes»  iliLtM  appear  to  be  umformljr  of  tlie  woal 
jdri^idtlQ^MiDiiiViand  not  to  dimr  perceptibly  from  the  caaumom, 
wtMM^^'.  the  kiUaa  of  the  Conueh  miDer ;  but  just  as  we  reached 
Aftiliclge  ftboTO  Cwm  Clogwin,  the  slates  began  to  assume  a 
^SSkrmt  aspect  and  character,  to  become  paler  and  more  mn^ 
iUic  :=Wem&rfnixiB  crossed  a  bare  and  somewhat  elevated  ridge 
|£i!OCik  almost  perfectly  resembling  some  of  the  varieties  of  the 
fiasis^rock  of  Moel  Shabod,  being  granulary  and  somewhat  slat^ 
but  Biifficientlv  soft  on  its  broken  sur&ceSy  which  are  very  irrD- 
jglJ^ry■  to  yiela  to  the  pressure  of  the  nail,  and  producinff  a  very 
^l^ipus  eiBTervescence  with  muriatic  acid.  We  consider  this 
rock  to  be  an  intimate  mechanical  mixture  of  steatite  and  car- 
bonate of  lime,  since  the  latter  does  not  appear  in  separate 
iriiBaeB  or  layers.  Slates  a^un  prevailed,  and  taei^  a  rock  some- 
tihife.islat^  greatly  resembling  some  fine-grained  varieties  «if 
imgwiaobe  in  its  external  character,  but  soft  enough  to  yieU 
readily  in  every  part  to  the  knife,  and  of  which  we  consider  .the 
^^iito  bo  steatitio :  it  also  effervesces.  That  which  succeeds 
j£ii[.  vock  is  a  slate,  yielding  easily  to  the  knife,  and  ^v^n, 
l^pudk  with  some  difficulty,  to  the  nail  in  its  mpist  state* .  ;Et 
JMtMes  greatly  of  the  nature. of  the  slate  just  mention^ .ajs( 
jMjlriiPfing  at  the  foot  of  Moel  Eilio,  but  more  nearly  apprpqbchw 
(iHWWncn  slate  in  colour  and  general  aspect.  . .  ^ 

\u\it  :must  here  be  observed,  that  the  deavsjge  dane  d  these 
(ilatt^  and  slaty  rocks  is  nearly  vertical,  and  in  tne  usual  dire&- 
tdgsuot  iNE  ana  S W ;  and  that  our  walk  was  precisely  across  the 
KlMVAge  at  every  step.  Here  is  a  small  slate  quarry.  The 
^uido/told  us  that  we  had  advanced  just  half  way  up  the  momi- 

iiiij^^vast  heap  of  ruin  succeeded,  consisting  of  much. harder 
flK}k4ithan  any  we  had  before  seen  on  the  mountain,  but  many 
^tt^tm-Mreeing  in  character  with  the  prevailing  rocks  of  the 
jjlliaA^^f 'Mod  Shabod,  and  among  them  some  which  occasionally 
^Mayed  fjtogether  homogeneous,  sometimes  slightly  porpby- 
ntiCy  tbi^,hase  being  of  a  greenish  colour,  very  hard,  scarcely 

S'eld«ip|g  to  the  knife,  and  containing  minute  crystals  of  felsjpar. 
h^SfiS^)!^)^ perfectly  resembles  the  hara  nodules  already  desciiDied 
rlMhi^QAPuta^i^g  abundantly  in  the  steatitic  rock  near  the  foot  of 
(jMoek^iabpd  opnosite  to  the  back  of  Capel  Curig  Inn«  lliese 
jo|^9  assumed  tne  form  of  short  irregular  columns.  Nearly 
vertical  slates  (as  .regards  their  cleavage)  succeeded,  and  then  a 
)AQSrly?¥€Hrtical  and  somewhat  slaty  rock,  which  is  hard  enough 
;^ffb$ii||tch<glass^  i^  translucent  on  the  edges,  and  by  transmitt^ 
(4ightienpesMES  to  jpontain  minute,  specks  of  a  green  substunce, 
•pt^biabV.ehlpiritey  but  superficially  it  suppears  homogeneous. 
oil  fyM  ^m^i^ik^e  tjfche  eastern  ridge  ot  Cwm  Clogwm,  we  found 
jit^  iwikt»  ^igaip^i  prevailing,  (the  cleavage  heipg  indistinct  and 
•  ^  "  '   '  cury?d)>  but  ^ecy  .«o&,  qX.>  dis^-^^^ 


I 
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poloac,  and  manifestly  steatitic ;  tbe  weathered  surftuies  ^MW 
iriaite  specks,  some  of  which  yield  to,  while  others  mist  ti 
knife ;  the  former  con^^ist  of  calcareous  spar,  the  latter,  jttdglHg 
by  their  fracture  in  the  interior  of  the  rock,  and  which,  tmt^ 
fore,  had  not  suffered  any  change  by  exposure,  consifits  of  trtfSJ 
tite  mechanically  mixed  with  siliceous  matter,  since  tb«y 
resemble  the  lar°;er  masses  included  in  the  steatitic  rook  at  tM 
base  of  Moel  fehabod ;  tend  being  of  a  somewhat  rreei^^ 
colour,  are  not  always  distinguishable  on  the  surface.  To  thaW 
succeeded  a  very  imperfectly  slaty  rock,  of  a  greenish  coldifl} 
the  weathered  surfaces  almost  perfectly  white — an  appearaJiM 
not  very  uncommon  to  the  softest  Tari'eties  of  the  more  c^g^ 
pletely  steatitic  rocks.  A  still  softer  variety  afterwards  ocewK^ 
apparently  consisting  of  a  mechanical  mixture  of  chlorite  •"* 
steatite,  and  containing  white  specks  of  carbonate  of  fr" 
Rocks  of  the  same  description  continued  to  prevail  up  tiie  asi 
ofCwm  Clogwim,  the  upper  part  of  which  is  not  lees  than '? 
feet  above  the  sea.  The  most  remarkable  of  these  ooc .. 
chiefly  of  slaty  chlorite,  yielding,  however,  a  brisk  efterrescefll 
by  the  application  of  acid,  though  carbonate  of  lime  is  notaiij' 
rent  even  through  a  glass. 

As  we  approached  the  summit  of  Snowdon,  keeping  elm 
tbe  ridge   called  Widdfa,  we  found  it  to   consi^it  entirely: 
several  of  the  abovementioned  rocks  and  slates  repeated  witfi ' 
any  appearance  of  order  in  their  recurrence,  and  witfe  tl 
cleavage  plane  (being  all  more  or  less  slaty)  nearly  verticaij  ( 
in  the  direction  of  about  NE  and  SW.     In  some  of  the  porp 
ritic  varieties,  the  slaty  substance,  when  the  softest  of  rafe  e' 
bad  decomposed,  leavmg  opaque  white  masses  resembKng  tfa 
of  the  same  rocks  above  Cwm  Clogwin,  projecting  abovdtl 
surface,  while   in  others  the  imbedded  substance  (calcftre 
spar)  had  passed  away,  leaving  the  slaty  rock  vesicular, 
bonate  of  lime  enters  into  the  composition  of  the  slaty  patt-4| 
both  these  varieties  since  they  both  effervesce  in  acid,  bat  Hi 
quartz  is  perceptible  in  them.    The  substance  of  the  rock  I 
manifeBtly  slaty  chlorite.     A  variety  of  this  description  o*ci'" 
interstratifled  on  the  very  summit,  with  an  apparently  homoj 
nPt)U8  and  very  soft,  yet  brittle,  slate  of  a  greenish  colour. 

It  has  been  known  for  some  time  that  the  impreBsibng  dVH 
peculiar  shell  occur  in  considerable  abundance  within  a  fewfr^ 
of  the  summit  of  Snowdon,  and  the  rock  enclosing  thentili 
been  termed  greywacke.  We  are  decidedly  of  0[>imon  tbat'tt 
a  single  rock  occurs  on  Snowdon,  nor  as  far  as  our  obsertatil 
extended,  near  that  mountain  that  is  at  all  allied  to  greywaeln 
unless  the  blue  slates  already  noticed  as  prevailing  up  the  afld" 
from  Llyn  CweRyn,  and  others  bearing  the  same  char&ctffA;'V_ 
be  BO  considered,  imaccompanied,  as  they  certainly  af0,^bi 
greviracke  itself,  and  often  mterstratiged  with  rock  of  a  d  ^ 
^dly  stt-dtitic,  or  of  a,  di\ot'iUc  base.    "^W^e,  ^^^a  TJicwa* 
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ito^  «Mateli'«njLin.*fdale8  which  are  intoratratified  ^  the  slates 
Mil  fifiA^gvestfkh  ttolour/  the  cieava^e  h&nf  less  perfeet  thus 
pi/^tft'fi^di^^  and  thin  portions  of  them  an)  -green  by 

^itoiltted  light !  they  BOmetimes  include  whitish  particles^' 
AJhicll  ^ytfld  lo  the  knii^»  but  not  to  acid»  and  which  we,  there* 
falt^  c^adiide  fx>  be  harder  poitions  of  die  same  subsUince  as 
Ml  ftK^^  ttsflf»  and  of  cenlemporaneoos  origin ;  and  in  this 
ItMOfWWt  resemUing  the  slat^  rocks  with  which  they  are  interstnt* 
#M|i  iHiA  which  also  contain  the  impressiotis  of  shells^  These 
I^MW-  are  sometiines  porphyritio  from  die  same  cause  as  the 
tJte^aSiand  being  extreme^  soft,  yield  readily  to  the  knife,  and 
OMyist  chiefly  of  steatite  mterraixed,  and  generaUy  coloured  by 
H^jSOlbsttuI  layers  of  ohlorite,  which  sometimes  has  beeb  decern* 
^Med/Uating  cavities:  the  steatite,  however,  is  often  of  « 
y^Hoiwish  odour,  and  somewhat  translucent.  That  the  softness 
ff  these  rocks  is  not  owing  to  the  progress  of  decomposition  is 
UNUXifest  irom  the  inspection  of  the  mterior  of  vast  blocks,  occutv 
lili^  not  on  this  mountain  alone,  and  which  have  by  accident  or 
dmgn  been  cleft  asunder. 

.  '.ySfi  rocks  above  enumerated  were  observed  in  ^itu  as  thej^ 
appeared  on  the  surface,  or  rather  on  the  very  edg0  of  the  pre* 
ei[Hloes  aloiig  the  ascent  of  the  mountain ;  and  we  conceive  both 
Srona^  their  examination  individually,  and  from  the  circumstances: 
«if  tkeir  connexion,  that  they  are  to  be  considered  as  varieties,  of 
ttie^asle  rock:  most  of  them  pass  into  each  other,  some  eyeft 
^  th(d  course  of  a  very  few  inches  N£  and  SW.    Thus  what 
in  one  place  as  an  almost  homogeneous  slate  of  a  pretty 
[dse  .texture  is  sometimes  so  altered  in  its  character  in  a  short 
itance  as  to  include  multitudes  of  small  white  pailicles,  which, 
wh^U  they  effervesce  in  muriatic  acid,  we  consider  to  be  cai^ 
honette  6i  lime»  but  when  they  do  not,  they  appear  to  be  of  con- 
i^saiporaneous  formation  with  the  rock  itself,  and  to  consist  of 
)||eiw^  intimately  mixed  with  siliceous  matter ;  and  the  charao^ 
lar  ^  the  rock  alters  in  becoming  closer  grained  and  less  slaty 
in  alVQ^tiiiie.    It  is  certain,  however,  that  in  other  places  the 
lAtQfstraiificaticHi  of  lar^  masses  of  the  rocks  already  described 
jitt^il}ates'  is  venr  manifest ;  for  owing  to  the  greater  hardness 
o^^e.veeks^  Siaa  their  less  liability  to  decomposition  than  tha 
^jMe^^thsy  frequently  form  ridges  which  nse  uncovered^ by 
JietfHlg^  ^^ve  the.sla^  on  either  side  of  them,  and  are  seeii 
pn^eetiAg  beyond  the  slates  down  the  precipices  of  die  Widdih^ 
l^if>f  that  ever  Cwm  Glogwia,  while  tlie  indentations  made' by" 
jttM^j49COlnposition  of  the  slates  (those  which  appear  the  mcMt 
ptitjhetly  homoceneous  yield  soonest  to  atmospnerical  action^ 
flfe>coveted  by  lierbage,  as  is  apparent  every  where  ftom  the 
9i^.jbeginiiHig  of  the  ascent  from  the  banks  of  Llyn  Gwellyo. 
vrflprfiur  deeoeckt  beneath  Crib  Coch,  and  thence  to  Llanberrii 
^telb^^  ^^^Nwved  na  4itbei:  lodcs  t]^  each  ^as-^  have  afareaaty 
ni  wJZfO  il:^{Lu  j-jdl      :•■,-::.   i.:..jil.:   :   l'.   ...  :,!V^u*vo\:.  -^  Xv^v 


^i      '^'■'-  Messrs.  IT.  Phillips  and  S:Woo^B>t'S'-    f^.' 
11  described  :  the.  run  of  the  slaty  cleavage  is  of  reruarlable 
fnpiforniity  every  where. 

-Not  very  far  beneath  the  summit  of  Snowdon  are  the  workingB 
u  a  copper  mine  still  carried  on.     An  examination  of  the  refuse 
Jjrown  out  by  the  miner  produced  uo  rock  that  is  not  manifestly 
I  Muuccted  in  character  and  composition  with  those  found  on  the 
I  Wjrface.    The  principal  part  of  tne  rock,  immediately  connected 
filth  the  ore  is  slaty,  of  a  greenish  colour,  often  includes  multt- 
I  fi^udes  of  minute  crystals  of  iron  pyrites,  yields  easily  to  the 
1 4pife,  is  translucent  on  the  edges,  and  it  is  evident  by  tran^ 
flatted  light  and  the  assistance  of  the  glass,  that  the  colqurl^ 
■natter  of  the  rock  is  a  green  substance,  arranged  in  irt^i^ 
FSpes,  and  we  are  con&rmed  in  the  opinion  of  its  being  chloii^ 
I  vom  having  found  masses  of  slaty  chtonte  enclosing  yellow  c6p- 
I  cer  ore,  and  veins  of  (quartz.     We  are  not  enabled  to  state  aUy 
ling  respecting  the  vems  of  this  mine,  not  having  been  so  for- 
mate as  to  meet  with  the  captain,  either  on  tlie  mine,  or  at 
[r  lesidence  in  Beddgelert. 
f  ^  During  our  descent,  we  observed  on  the  summit  of  the  ridge 
l>v|iieh  unites  the  Lluwydd  (Cleweth)  with  the  Widdfa,  the  auin- 
"pjt  of  Snowdon,  an  appearance  of  strati  6c  ation  which,  as  viewed 
ttbe  distance,  may  be  termed  basin-shaped,  and  which  from 
'»  complete  disagreement  with  all  that  we  had  hitherto  observed, 
iemed  to  justify  the  conclusion  that  some  important  difference 
MjltB^B*!  'i^  ^^^^  place  in  the  nature  of  the  rocks.     It  maylH 
Bltqpresented  by  the  following  rough  sketch  :  /**! 


I  g.l'his  remarkable  appearance  excited  the  wish  to  examine  m 

fpt,  and  a  future  opportunity  permitted  our  ascent  to  a 
a  began  to  rise  at  the  uridge,  about  four  miles  from  B^floge- 
"  lert,  on  the  road  to  Capel  Curig ;  and  after  carefully  obseirVU^ 
tjie  rocks  in  our  progress,  we  may  safely  assert  that  no  rdclj' 
was  apparent  but  sucn  as  have  been  already  noticed  at  the  tlase 
of  Moel  Shabod,  and  on  Snowdon.  On  examining  the  spot  a*-'^-- 
alluded  to,  we  found  the  rock  to  be  essentially  of  the  t 
nature  ;  but  being  of  a  darker  colour,  and  as  it  should  app^ 
containing  more  iron,  it  had  become  more  subject  to  Aeoi 
producing  on  the  surface  an  ochreous-brown  coloui 
observabfe  at  a  distance ;  and  by  a  comparison  of  it  with  6 
rocks  of  a  similar  nature  in  other  places,  might  be  said.t' 
c^flsi^erabl^  brittje.^,  SUlJ,^hQ^ij^eyfr,^ft^^einain^,foru8,to  a'cctii 


ft^^j^jf^frappotitiop  taking  plac«  in  soDnuBml  a;  form,  uic^ 
flua,'aa  we  conceiTe,'we  are  eiiabled  to  do  from  the  obaervatfob' 
of  ajfiict,  equally  remarkable  and  unexpected.  ■    ■■    ■  v 

ja  a  country  la  which  every  appearance  of  actual  stratificatki|i 
is  parallel  to  the  cleavage  of  the  alates,  we  certaioly  should  nd£ 
expect  to  find  the  very  rocks  thus  intergtrabfied  ex&biting  ehv-' 
meters  which  are  to  be  accounted  for  only  on  the  supposition  of 
their  having  bt:eii  deposited  in  the  opposite  direction,  namely, 
ne^ly,  but  not  quite,  horizontally.  In  descending  the  Widdfa, 
and  near  the  suiumit  of  the  Lluwydd,  we  saw  many  rocks  id 
situ,  and  even  in  very  huge  masses,  which  exhibited  neaiiy  hori- 
ftintal  and  alternate  projections  and  depressions  on  their  sides, 
m\d  we  found  that  these  uniformt^  consisted  of  layers  of  varieties 
of  the  same  rock,  differing  both  in  colour,  and  sometimes  even 
in  compOBition,  Uie  slaty  cleavage  being  uniform  and  nearly  at 
right  angles  to  the  direction  of  the  layers;  Those  which  were 
of  the  hghtest  colour,  and  were,  therefore,  judged  to  coataui 
the  least  proportion  of  iron,  being  least  subject  to  decay,  pro-l 
tril^edi  wtlile  the  ends  of  those  which  were  darkest,  IiaTiBg 
aa^«d  the  most  by  exposure,  formed  the  indentations.  Tfitae 
uFe^x^  commonly  take  place  on  the  large  scale,  but  we  were  s6 
mwiBte  as  to  nnd  more  than  one  instance  in  which  a  cabia^ 
sp^cunen  completely  illustrates  the  fact,  each  thus  forming  at 
Wflfa  sort  of  epitome  of  the  rocks  of  this  region.  We  shal^ 
thjirefore,  attempt  to  describe  one  of  the  specimens  in  questiota^' 
first'hbticing  the  fact,  that  these  rocks  do  not  possess  a  cWvage 
parallel  to  the  direction  of  the  variously  coloured  layers. 

Ilie  base  of  the  whole  mass,  which  is  about  four  inches  lon^ 
and  three  wide,  is  manifestly  steatite.  It  yields  every  where  to 
the  knife,  affording  a  white  powder.  It  consists  of  about  20 
bands  or  layers  in  a  direction  not  quite  at  right  angles  to  the 
cleavage  plane,  varying  from  a  yellowish-grey  colour  (when  it  is 
considerably  compact)  to  a  dark-green,  which,  however,  is  much 
heightened  by  the  addition  of  moisture,  and  which  arises  froos 
"  )  intenmxture  of  abundance  of  chlorite  (it  is  then  more  coat- 

:t^y  slaty) ;  the  two  extreme  bands  are  of  this  nature,  bntone 

wem  i»  vesicular  from  the  decomposition  of  the  c(deareDu~ 
ajfrtr'  pnce  imbedded  in  it,  and  it  still  enervesces  abundantly ;  thb 
uher  extreme  approaches  the  character  of  ordinary  slate: 
between  these  are  others,  but  very  thin,  of  the  same  nature  lying; 
Between  others  of  a  yeUowisb-grey  colour  with  little  orno  intet^' 
guxivre  of  chlorite.  Another  specimen  affords  the  opportuni^ 
oHiiiBerving  the  very  different  effects  of  atmoBpherical  action  iyA 
CSe  '^^erently-coloured  baxtds.  This  is  much  softer  than  the' 
mmiex  }u  every  part,  and  consists  of,  perhaps,  50  grey  and  darfc- 
naen  tf^e^  varying  from'  the  tenth  to  the  fiftieth  of  an  inch  in 
^d^e^p.:  the  dark-green  have  decomposed,  leaving  the  grey 
oneBjirpthi^ing  nearly  half  an  iUch. 
™t'lia9  tieefi  (ibaerfed,  that  the  cleavage  plahe  of  theshitesifa 
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liiiBidigtckft^ir  not  ^nittt  vtfitkttt^  snA  fllie^dMbliil^^ 
eothr-cdiMiihwi  Iftywn  iiatqiiiti  korbgalM ^bttt^'Aty  gW%ie(Pri^ 
at i^ht  aneies to  each  other;  forit  imiffiMifil3fsa^p^'^!W>dWf 
oase^  that  if  it  were  possible  to  divide  dua  kttair  Irioing  Ib^BiMb 
laparating  the  differeatly-colonred  parts  &bm  each  odiia^^  ^ 
all  along  the  cleavage  in  the  direction  of  the  slate,  w)^  alMl^ 
reduce  them  into  ihombic  masseSy  a^eeing  in  fevoi  wttk'.tfilMi 
often  obsenrable  in  slates,  owing  in  the  one  case  to  a  sp^ilairsf 
natural  cleavage,  or  in  the  other  to  the  progress  of  dtecoiB|MM 
sition.  '^^^ 

A  consideration  of  the  nature  of  these  specimens  just  iif^^ 
scribed,  and  more  especially  the  inspection  of  the  masses  exhi^ 
biting  the  same  effects  on  tne  large  scale,  amply  account  in  ffd 
estimation  for  the  appearances  of  stratification- on  the  smnmitcf 
the  ric^  connecting  the  liuwydd  with  the  Widdfa.  It  woidA 
atccount  at  least  for  me  resemblance  of  a  nearly  horixontal  stnii' 
tification ;  and  from  examination  of  the  spot,  we  are  incIine4:lo 
believe  that  the  appearance  of  the  dip  and  rise  of  the  seeinhjg 
strata  is  to  be  attnbuted  only  to  the  actual  inequalities  of  iti 
sarfaces.  A  basin  offerinsr  the  same  appearances  of  stratificsn^ 
tioa  occurs  at  the  head  of  IJyn  Idwell,  in  a  branch  of  the  Glycter 
Monntaim,  which  we  could  not  visits  but  havf  no  doidt>t  they  niKf 
be  attributed  to  the  same  cause. 

.  Hie  continuation  of  our  walk  beneath  the  sikmrnat  of  ih0 
liluwydd  for  about  a  mile,'  and  a  quick  descent  at  its  termuta^ 
tion  into'  Cwm  Uan,  offered  no  change  in  the  nature  of  the  rockSi 
The  upper  part  of  the  descent  of  the  Cwm  is  composed  of  Mail 
slates,  out  uearthe  bottom  appears  a  long  and  thick  ridge  in  thie 
direction  of  NE  and  SW  of  the  rocks  so  often  noticed  as  occult 
ring  abundantly  at  the  base  of  Moel  Shabod ;  these  continue  tb 
the  foot.  The  dip  of  the  slaty  cleavage  on  the  whole  of  ttJe 
descent  is  towards  the  NW  at  about  the  usual  uigle  of  64^.  The 
appearance  of  roundness  on  the  summit  of  the  rocks  her^tofbiref 
noticed  is  remarkable  in  this  neighbourhood. 

Not  far  beneath  the  summit  of  the  Liuwydd,  which  is  SOO0 
feet  above  the  sea,  is  a  copper  mine,  the  principal  vein,  accord^ 
kig  to  the  information  of  an  intelligent  miner,  runs  about  Ifflft 
and  SW,  and  is  about  18  inches  wide.  It  possesses  several  stringii 
or  leaders,  on  some  of  which  they  were  working ;  these  did  hot 
appear  to  have  any  regular  walls,  and  seemed  to  run  neaify 
N  and  S,  and  to  consist  of  a  multitude  of  small  strings  tpavendng 
H  rock  greatly  resembling  that  already  described  as  beii^ 
chiefly  visible  among  the  rubbish  of  the  Widdfa  mine,  and«  like 
it>  containing  minute  crystals  of  iron  pyrites.  '  -  " 

In  passing  along  the  road  from  Capel  Curig  to  Bedd^elert, 
we  perceived  no  rock  with  which  we  were  not  alreac^  ac- 

Zuainted ;  and  for  about  two  miles  north  of  Beddgelert  towards 
kmarvon,  only  the  same  varieties  occvxit^d.    The  same  obser- 
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tfeiJjIPIWtMiiriiSMtd  riMe«  are  mfmifestly  tntentratified.  Jint 
|f|]r<Mi.P^  jAbeij^^  th6  Toad  to  Taa.y  Bwlch  divide^ 
wibtl^9in90j^  being  more  even  tfaaa  the  aid  one,  whipKtrtfverses 
^^  ei^nViied  and  barren  mountain  region  between  .\^e\  two 
alli^af^  HiDe  walked  oyer  the  latter  as  probably  aflbrding.'the 
|g^;^q^pQrtuBiity-of  obBerring  the  nature  of  we  rooksu  for 
|§y€i9»l  nules  we  found  nothino:  different  from  those  eveir  where 
oJomfredL  except  that>  ^enemlly  speaking,  they  are  hanCer,  and 
the  slates  more  generuly  incline  to  blue.  In  one  instance^ 
¥f0  pco^eived  a  rock  perfectly  resembh'ng  those  of  .the  ruin 
cpi^jBring  the  side  of  Penmamnawr.  A  shostxdistanc^  .before  we 
lpM9|;sHi  to  descend  towards  Tan  y  Bwlch,  however,  a  chauffer 
yf^^  pereeived ;  ridges  of  rock  in  which  no  steatite  was  ob* 
imnrAa  were  int^rstratified  with  the  slates  parallel  to  Ufeir 
ojbw^eiK^  plane,  and  these  running  in  the  direction  of  NS- 
w4>«SW^,  and  apparently  consisting  only  of  fine  grained 
ffljantf^y  calcareous  spar,  and  quarts^  ..the  latter  prevailiiig^ 
^|e  rfdse-  appeared  to  consist  of  granular  quartz  including 
8^  Xrar  %W  apecks  of  chlorite.  T&se  rooks  rose  in  ric^ge#> 
Mfjav^ly  above  the  slates  boundinff  them  on  each  sid^ 
A  with  tnem  dipping  towiurds  the  NW .  at  the  usnal  an^ 
6f5i\  ^ 

A/l plates  prevail  on  both  sides  of  the  vale  of  Featenioe  below 
l^iyo^  y  Bwlcl^  Inn  towards  the  sea»  the  fiat  base  of  me  vahr 
iDflll^iating  apparently  of  alluvia)  matter :  the  beauty  of  this  vale^ 
^pwev^r,  wmch  is  justly  celebrated,  appears  to  be  owing  chiefly 
^;th^  decomposition  apparent  in  the  slates  wherever  they  aff' 
mjtl^r  forming  a  ^oil  in  which  the  woods  of  its  northern  bank 
^nnah  luxuriantly.  A  part  of  the  hill  on  the  opposite  side  is 
^[(jjtbed  in  like  manner^  but  the  trees  are  of  less*  height,  the  soil* 
ijl^hich  they  grow  being  also  a  slatv  rock  in  part  decomposed^. 
4^.|p>fi;ja^ginents. generally  so  very  small  that  we  could  not  perceive 
&e  cLirection  of  the  cleavage  pfane.  On  the  summit  of  the  hiH^« 
h9iB^v|Br,  jua|  before  we  began  the  descent  to  a  waterfall  termed 
w,  Jthyad€«*  Dhi^  about  two  miles  from  Tan  y  Bwlch,  the  rock 
«  iyiot  differ  from  those  of  die  base  of  Moel  Shabod,  and  it 
Ifi^^ftraiifi^d  with  slfttes  :  a  fallen  mass  appeared  in  the  descent 
^.-th^rwaierfall  consisting  of  the  same  roek  enclosing  round  or 
oyi^  mfM^efr  of  :^  quarteose  substance.  In  the  basin  of  the 
M|^^..^terfall,  w^  ooserved  a  new  appearaace  in  the  arrange- 
^f)n|7  of  the  rocks  so  often  noticed.  Xne  slates  here  appeared 
^ftoady,  a  hprizontajl  position,  and  exhibited  a  tortuous  course^, 
whicii  we  have  nevev  before,  observed,  while  the  rocks  lying 
between  slates  assumed  a  somewhat  columnar  form,  thus  :  . 

r^'^l'or- ■■«*■..  .    ,'■'.■:■■■■■.■  ■    .     •       ■L-      •  •  •  •  I 

abi'SV^:.:-  .■■.■■.■■  •  -.^  .  ..  .    ■  /^jj: 

-leado  ■'■y*"B'<  ■j^'.a      .::-r.::,.  :.■  .•  ^::    .■- •  -   -  --  ■  -•  ■-  \- ■■      ■■-  •  — '--- 


We  afterwards  traversed  in  our  way  to  Harlecb,  a  cooMf 

Aeneisting  of  the  usual  rocks  and  slates,  possessing  bqtUlM 

'Vegetation  for  some  miles.     Quartz  often  pievailed  so  greatl^jfl 

tfce  rock  as  to  give  it  a  character  approaching  to  that  of  quu& 

I  Hfitik..    The  precipice  overhanging  Llyn  Tegwin,  which  ia  very 

iptty  and  unusually  rugged,  consists  chiefly  of  slates  presenting 

;  ftihombic  form,  probably  from  weathering,  the  acute  angles  of 

Ae  monstrous  rhombs  protruding  from  the  face  of  the  precipic£> 

^vo  layers  of  considerable  thickness  of  the  usual  rock  were 

f  •{nterstratified  parallel  to  the  cleavage  plane  of  the  slates,  the 

I  i^ne  near  the  Bummit,  the  other  at  the  base ;  they  appeared 

I  fwallel,  the  direction  of  the  latter  being  towards  the  nortn-west 

[  4|tan  angle  of30°,  beinga  much  lower  angle  than  we  had  before 

IBen. 

At  about  the  distance  of  four  miles  from  Harlech,  and  while 

'Amvarsing  a  valley  chiefly,  if  not  altogether,  of  slates  more  than 

t  vsually  brittle,  and  apparently  in  a  state  of  decomposition,  and 

'Admitting  of  the  growth  of  considerable  woods  of  small  oaks, 

-"•B  perceived  on  our  right  hand  two  lofty  liills,  each  presenting 

ito  us  a  rugged  scarp,  consisting  of  slates,  having  precisely  the 

flBme  appearance   as   those   overhanging  Llyn    Tegwin,    and 

[*<^wned,  one  of  them  in  a  remarkable  manner,  by  rocks  in  the 

L*Wni]  of  closely  aggregated  columns,  of  the  height,  as  well  as  we 

Kitsould  judge  from  below,  of  30  to  40  feet.    These  rocks  dip  to 

n-^e  NW,  and  though  we  had  no  opportunity  of  inspecting  tbera, 

re  inferred  from  what  lias  been  described  as  occurring  in  the 

mple  basin  of  Rhydr  Dhu,  that  they  did  not  difler  from  the 

u«mal  rocks  of  the  district. 

.  ■  f  The  long  ridge,  at  the  southern  termination  of  which  Harle^ 
i  Castle  stands,  and  which  presents  its  side  towards  the  sea, 
consists,  ia  its  upper  beds,  of  a  coarse  slaty  rock  manifestly 
appertaining  to  tlie  rock  so  constantly  observed,  of  whii '  " 
l»werbeds  consisted;  quaitz,  however, prevailing  inUiaft 
tium  common  degree. 


In  dio  flnt  three  or  fonr  miles  from  Harlech  towards  Barmoatfi, 
a  vock  m.^sitK^  iB..s^^^  perceptible  near  the  high  road,  the 
coimtryl>innff^c6nsidi^  flat,  and  affording  a  scarcely  inter- 
rapte^^M^^tmuig  of  herb^e.  If,  howerer,  we  may  be  allowed  to 
judge  ^  M>m€i  degree  of  the  nature  of  a  countiy  by  the  tbcks 
coiaponn^  its  stone  fences,  which  in  Wales  present  almost 
evei^  -iiranety  that  is  to  be  seen  in  situ,  it  may  be  concluded  that 
the  isalBie  rocks  still  prevail.  The  remaining  part  of  the  way, 
there  was  not  sufficient  light  for  us  to  observe  any  thing  cor- 
rectly. The  road,  however,  is  by  far  more  rugged  Uian  we  had 
found  any  road  in  any  other  part  of  North  Wales.  The  cause  of 
this  was  perceived  the  next  morning  on  retracing  our  steps 
about  a  mue,  in  which  the  granular  rock  prevails  in  most,  if  not 
all,  Bie  varieties  observed  at  the  base  of  Moel  Shabod.  In  some 
places,  however,  quartz  entered  into  its  composition  in  greater 
idNttdance  than  in  any  rock  perceived  by  us  on  that  mountain. 
''t&  quitting  Barmouth  for  Dolgelly,  we  found  that  die  very 
hbt  house  stands  on  the  termination  of  the  mranular  rock,  ana 
IllVlrilie  slates  perceptible  on  the  hill  behind  the  town  descend  to 
Una  place,  and  repose  on  the  rock  in  a  line  perfectly  consonanl 
iril]|:tfae  plane  of  the  slaty  cleavage,  which  as  usiial  runs  NB 
iukA^Vf,  and  dips  towards  the  S£  at  an  angle  of  68^  The 
data  here  is  somewhat  coarse,  though  with  a  completely  slaty 
Mriieture :  it  is  translucent  on  the  thin  edges,  and  of  a  green 
00lburby  transmitted  light. 

l-£ltetes  continue  to  prevail  along  the  road  from  Barmouth 
lH9olgelly,  and  they  are  in  many  places  newly  laid  open  by  the. 
pnitat  wiaening  of  the  road,  and  for  materials  for  its  repair. 
The  direction  of  the  laminas  continues^  as  we  observed  it  imme^ 
diatSely  on  quitting  Barmouth,  the  whole  of  the  way  with  the 
dip,  me  angle  somewhat  declining  in  approaching  Dol-- 


tiSat  though  slates  prevail  in  the  mountains  on  our  left  from 
t^rJnue  to  the  summit,  we  were  able,  in  several  instances,  ta 
fAf0te,  before' our  arriyal  at  it,  a  change  in  the  nature  of  the-- 
ifaflk,  by  the  appearance  up  the  side  of  the  mountain  of  a  ridge 
diftiiiig  manifestly  from  the  slates,  and  which,  on  examination^-^ 
prrad  to  be  a  rock  of  the  same  nature  as  the  base  rock  of  Moel- 
SUal^y'bnt  often  without  any  appearance  of  quartz  or  chlorite,  ^ 
apiifc^liitaentratified  with  the  slates  in  the  direction  of  NE  and. 
^V.^vThe  rook  of  the  only  ridge  which  we  carefully  examined, 
aiiiimu  to  consist  of  steatite  occasionally  mixed  with  carbonate 
of  lime,  since  it  effervesces  in  patches.    It  is  fine-grained,  yields  > 
fliaddy  to  the  knife,  of  a  greyish  colour,  and  translucent  on  the 

Yw'toproachtng  Dolgelly,  we  had  a  good  view  of  the  summit 

oMuWHrldris,  and  of  some  ranges  of  lower  mountains,  which  ^ 

wmfikM  considered  as  forming  a  part  of  its  northern  side.  These 

possess  a  character  different  to  that  of  the  summit  of  themouD^^ 
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taia  in  being  much  whiter,  and  more  rug^cid  ^-^  wl^'ip^jtli^idiflli.  j 
an'c^,  the  linie  of  their  extended  summits,  is  mpreii^uly  ^iHlBtfii^:: 
tal  than  those  of  any  other  mounting  we  had:  ^foy^ifft^i^pff^o 
are  still  lower  ranges,  apparently  consisting  of  the  sam(L.ic<]K^> 
mnning  parallel  with  them  towards  the  sea  coast.  ItiaundiombWili 
edly  difficult  to  determine  the  precise  run  of  these  ranees  in  th0  1 
circumstances  under  which  we  viewed  them,  but  we  judged  tiy 
the  bearing  of  the  compass,  that  the  run  of  their  ridges  is  in  tliei'.. 
direction  nearly  of  NE  and  SW ;  that  is,  parallel  to  the  direction*, 
of  the  cleavage  plane  of  the  slates  here  and  almost  every  where, 
else. 

In  our    route    to  Machynlleth,   we    crossed  Cader  Idris, 
descending  by  Craig  y  Caie  to  the  Mynfedd  Inn ;  and  being^ 
aware  that  it  is  the  intention  of  Mr.  Aikin,  ere  Ions,  to  present  tpi;. 
the  public  a  detailed  account  of  the  geology  of  this  mountain,  we 
abstain  from  more  than  a  general  remark  or  two,  viz.  that  many 
varieties  of  the  rocks  prevalent  at  Moel  Shabod  appear  hkewise  ii;i;. 
this  mountain,  the  escarpment  of  which  towards  the  north  con- 
sists of  columnar  rocks,  bearing  generally  more  completely  the|! 
character  of  greenstone  than  any  rock  we  have  observed  on  the  .. 
north  of  that  mountain ;  that  on  the  face  of  this  escarpment  are, 
visible    two    or  more  beds  of  slates,  interstratified  with'  the. 
columns  of  greenstone,  the  slates  resting  on  the  summits  of  the 
lower  columns,  while  the  bases  of  the  upper  rest  upon  the  slates; 
that  the  plane  of  the  slaty  cleavage  is  about  at  right  anglps^. 
to  the  position  of  the  columns,  running  NE  and  Sw,  and  dip^. 
ping  at  about  the  angle  of  68°  to  the  SE. 

In  ascending  the  mountain,  we  found  several  impressions  of  a 
shell  diiFering  from  those  observed  on  the  summit  of  Snowdon,  « 
and  also  from  those  found  near  the  base  of  Ben  Glog  and  at' 
Moel  Shabod,  in  a  rock  which  is  fine-grained,  soft,  apparently, 
composed  chiefly  of  steatite,  and  perfectly  resembling  a  variety 
occurring  at  the  base  of  the  latter  mountain,  and  in  many  other, 
places. 

The  road  to  Machynlleth  runs  chie6y  along  narrow  vallie^^. 
often  bounded  by  lofty  and  steep  hills.     For  the  first  two  or 
three  miles,  their  sides,  though  verdant  to  the  very  summits,  ayre  f 
neither  well  wooded  nor  cultivated,  and  wherever  a  rock  became  ;t 
visible,  it  was  always  slate,,  nor  did  any  solid  rock  appear  during'  • 
the  whole  of  the  route  to  Machynlleth,  either  by  the  sides  of  tl^,  • 
road,  or  in  the  form  of  ridges  as  heretofore ;  the  stone  fences, 
are  of  slate,  and  the  road  being  composed  of  the  same  material,;., 
is,  though  hilly,  superior  to  most  we  had  lately  travelled.    After  ■ 
the  first  two  or  three  miles  from  the  Mynfedd  Inn,  extensive.' 
woods  of  young  oaks  covered  the  sides  of  the  mounteiins  often 
neariy  or  quite  to  their  summits,  almost  the  whole  of  the  way 
to  Machynlleth  ;  while  here  and  there  the  oak,  the  ash^  and  tb^. 
sycamore,    were  of  a  considerable  size ;    the  appearance  opn[ 
either  band  forming  a  perfect  contrast  to  the  general  scenery  |0^ 


CdWtlWtfatfl&ef  tB,  f6t  initAhce,  the  greater  part  of' the'  lot^ 
by'tilili^dd  I'^mxl  from' Pont  Aberglasslyn  to  within  a  tnile  oi  two 
of<lWj;f  Bwlch,  which  chiefly  traverses  the  solid  rock. 

tlicf  slutes  between  the  Mynfedd  Inn  and  MachynUeth  have' 
tfa^*MDe'dip  «nd  direction  as  those  on  the  escarpment  of  Cader 
Idrili.    The  houses  of  M&chynDeth  are  all  of  slate. 

flbe  conhtry  between  Machynlleth  and  Aberystwith  partakes. 
oftke  same  general  character.  Lofty  hills,  with  steep  and  rapid 
sldpM;  and  bounded  by  narrow  vauies,  frequently  pretty  well 
cdtiyated;  the  herbage  covering  even  the  summits  of  the  hills, 
which  are  rounder  than  before.  Woods  of  small  oak,  but  of 
considerable  extent,  were  frequent  on  the  sides  even  when  very 
^itte!p.  The  rock  rarely  appears  through  the  verdure,  so  that 
ahnoilt  the  only  chance  of  gaining  information  respecting  its. 
natkire  is  to  be  found  in  the  little  quarries  beside  the  road,  or 
where,  as  is  sometimes  the  case,  the  unbroken  rock  constitutes 
the  road  itself.  Many  instances  of  this  occurred  soon  afUr 
lestting  Machynlleth,  affording  the  opportunity  of  ascertaining 
that  the  direction  of  the  cleavage,  and  the  dip,  still  continue  tfie 
saiti^.  The  rock,  however,  is  not  always  a  pure  slate,  since  it 
is  yery  commonly  interstratified,  as  every  where  else,  parallel  to 
the  direction  of  its  cleavage,  with  thin  layers  of  a  granular  stone, 
in  its  external  character  greatly  resembling  some  of  the  varie- 
ties cfvery  where  observable  in  the  more  northern  mountains,  but 
of  a  colour  more  nearly  approaching  that  of  the  slate,  and  often 
consisting  of  variously  coloured  particles  lying  parallel  to  the 
plane  of  interstratitication. 

We  regret  omitting  the  opportunity  of  examining  the  slate 
quarries  of  Aberystwith.  We  walked,  however,  to  the  bold 
projecting  rocks  at  the  point  on  the  NW  of  the  town,  where 
we'foundalmost  the  only  mstance  of  irregularity  in  tfie  dip,  and 
contortion  of  the  strata,  that  we  have  observed.  At  the  point, 
and  as  far  as  we  could  see  the  coast  beyond  it  on  the  north,  the 
dip  appears  to  be  nearly  E  at  a  low  an^le,  although  that  of  the 
rbCks  at  its  foot,  which  are  covered  at  high  water,  dip  in  another 
dit^ction ;  and  during  the  very  short  time  we  looked  at  these 
rocks,  it  appeared  to  us  that  those  immediately  in  contact  with 
the  point,  towards  the  town,  and  which  are  contorted,  dip  in  a 
thira  direction ;  but  it  is  not  improbable  that  further  investiga- 
tion might  have  proved  the  inaccuracy  of  some  of  these  appear- 
ances. Every  where  the  slate  is  interstratified  parallel  to  its 
cleavage  plane  with  a  more  or  less  granular  rock,  much  resem- 
bling some  of  the  finer-grained  varieties  of  the  base  of  Moel 
Shanod. 

The  same  kind  of  country  continued  to  the  Devil's  Bridge, 
and  very  slight  opportunities  of  examining  the  rocks  on  one  side 
ofiJ|y  of  the  road,  afforded  us  only  the  intormation  that  the  sum- 
mite  of  the  hills  are  of  slate,  often  in  very  small  rhombic  pieces, 
asthcNigh,  from  some  cause  or  other,  they  had  b^^xv^WVX^x^^. 

2e3  ' 
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Close  to  theDevi)'3  Brid^,on  the  side,  bey.ond  the  Inn,  tlwie 

a  quany  of  slates,  of  which  the  cleavage  rwns  as  usual  H^ 

^,A  SW,  dipping  towarilB  the  NW  at  50° ;  but  on  the  norlhejp 

'»de  the  roci:  immediately  adjoiuing  the  bridge,  the  dip  raad 

' ,  iiirection  are  very  difierent.     It  is,  however,  mantfest  that  |I^ 

:inas8,  part  of  which  forma  the  abutment  of  the  bridge,  is  pQt 

-in  situ,  since  its  seams  are  opened,  and  the  rock  itself  appears  u 

[have  been  shattered  in  its  fall.     In  the  deep  ravines  of  the^in- 

J  iffular  scenery  opposite  to  the  Inn,  we  anticipated  an  opportuiuU 

[  ^ol  ascertaining  the  nature  of  the  rocks  of  this  place.      Oi 

■"-Sescending  these  ravines  to  view  the  fine  waterfalls  beneath  Uie 

tridge,  we  found  the  dip  and  direction  agree  uniformly  witli 

^ose  of  the  quarry  above-mentioned.    We  afterwards  weot  to 

ae   the  grounds  belonging  to  that  boast  of  all  the  tourists, 

[afod,  and  on  the  banks  of  the  Ystwith,  traversing  its  beautifi^ 

^alley  (in  which  it  appeared  to  us  that  art  had  done  much,  bijt 

mture  more),  we  had  numerous  opportunities  of  ascertaining 

mat  the  dip  and  direction  of  the  slates  agree  with  those  near  the 

Jpevil's  Bridge.     In  both  places,  the  slates  still  continaed  to 

I  ^^close  layers  ofa  granular  rock  resembling  that  so  often  noticed. 

I  Jj)ccaaionally  also,  it  occurs  in  blocks  and  kernels,  and  'a  .90 

I  ^fv>fl^  ^8  to  yield  easily  to  the  knife,  and  in  several  instances  was 

I  f^bserved  to  decompose  in  the  same  cellular  manner  as  some  ol' 

I  i^"^  chloritic  slates  of  the  summit  of  Snowdon  and  other  pla<;e8, 

I    ^e  cells,  however,  being  much  smaller.     Near  the  bridge  at  lite 

I  ^.^rmination  of  the  Hafod  grounds  on  the  road  to  Tregarrow, 

I  ^were  some  large  masses  of  slate  enclosing  layers  of  the  rock  in 

r  u^uestion,  parts  of  which  were  so  far  decomposed  as  readily  to 

I  .,break  down  into  a  perfectly  soft  substance  of  an  ochreous-brown 

I  ,  colour.   Hitherto,  therefore,  the  slates  and  slaty  rocks  appear  to 

f_jiartake  lai^ely  of  the  characters  of  those  forming  the  more 

piountainous  regions  of  the  most  northern  parts  of  Wale^jJ^d 

It  may  be  observed  that  hitherto  we  have  not  seen  a  ^^)^e 

Frock  bearing  in  any  degree  the  character  of  greywacke.       _   ,, 

Between  liafod  and  the  Devil's  Bridge,  the  country  contt^oes, 

ja  between  the  latter  place  and  Hafod,  bold,  but  extreiiaety'st^ 

I  jfile,  the  lofty  hills  being  so  completely  covered  bv  coarse  yer- 

f  f4v^  ^  their  summits,  that  the  rock  is  visible  chieny  along  itie 

1) water-course 3  in  the  bottoms  of  the  valleys.     Few  trees,  aiid  ^ 

few  attempts  at  cultivation,  are  visible  on  the  sides  of  the  cuad. 

^ates  enclosing  masses  and  layers  of  the  same  varieues  as  th'oite 

prevailing  between  Machynlletn  and  the  Devil's  Bridge  areiocaa- 

sionally  to  be  observed,  and  possessing  the  same  line  of  (jeaiiHg- 

Just  before  arri*ing  at  Rhyader,  however,  the  character  of  the 

countiy  became  changed  :  the  hills  surrounding  that  plai;e,|tire 

lower,  and  have  romider  summits  than  any  that  we  have  pj-e- 

viously  observed;    while    the    broader    valleys    offered ,    the 

reverse*  ui  the  picture  we  had  solaldy  seen,  being  wt-lt'culti- 

^ —  ^  w.- '■ ^ 
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^ut'k'mUe.so^^  towD^  an  abrupt  cliff  of  considerable 

'li^^tf'ai(ttacte<^  from  the  nature  of  the  rode,  ^ich 

^^.^m  j^Vetij^  thic^  beds  or  layers^  dipping  to  the  NW  about  36^, 

'^jtl  cbnsisis  apparently  of  minute  portions  of  crystalline  quartz 

IfiHnly  adhering,  and  presenting  innumerable  small  ochreous 

'^ilbecKS^  as  though  some  one  of  its  constituents  had  suffered 

'oecomposition^  and  thus  constituting  a  paste  which  included 

ioinewnat  round  (perhaps  rolled)  masses  of  granular  quartz  and 

^of  hbmstone  (?)  of  considerable  size,  and  here  and  there  small 

'transparent  crystals  of  felspar.    This  rock  altogether  greatly 

j;bsembles  some  varieties  of  the  more  compact  and  quartzose 

beds  of  the  old  red  sandstone. 

'  ^he  appearance  of  a  rock  possessing  characters  so  greatly 
:iCl$ffering  from  every  thing  that  we  had  seen  in  North  Wales, 
ridicated  a  complete  change  in  the  geological  features  of  the 
country.    This,  however,  did  not  altogether  prove  to  be  the 
%Ct,  for  we  afterwards  observed  repeated  instances  of  the  same 
'*i|tates,  and  included  rocks,  as  had  been  noticed  before;  but 
still  it  appears  to  us  that  an  investigation  of  this  part  of  the 
country,  and  particularly  of  the  immediate  neighbourhood  of 
Rhyader,  would  prove  of  great  interest  to  the   geologist,  as 
iaffording  him  the  opportunity  of  observing  rocks  of  very  differ- 
ent characters  in  a  very  short  compass,  in  such  a  manner,  as  to 
prove  their  connexion  and  possible  transition  from  the  one  into 
the  other. 

Between  Rhyader  and  Built  we  also  observed  a  rock  most 
essentially  differing  from  any  of  the  preceding.  It  has  the 
ipp^arance  of  an  indurated  clay,  which  sometimes  appears  in 
'  layers,  including  masses  of  the  same  substance,  which,  by  expo- 
sure, open  concentrically,  and  finally  break  down  into  a  clay  ; 
and  it  is  only  on  the  assumption  of  the  prevalence  of  this  indu- 
rated clay  to  a  considerable  extent,  that  we  are  enabled  to 
account  for  the  appearance  of  some  large  and  high  commons  in 
this  route,  having  pretty  level  surfaces. 

About  a  mile  on  the  north  of  Built,  we  observed  in  the  bed  of 
file  river  a  rock  which  may,  perhaps,  be  the  greenstone  noted 
ih  Mr.  Greenough's  map  as  belonging  to  the  coal  formation.   It 
is  an  extremely  fine-grained  rock,  nearly  black,  traversed  by 
.'veins  of  quartz,  but  uie  component  materials  of  the  rock  itself 
"aire,  not  discoverable  by  the  help  of  a  glass. 
'  '   In  the  bed  of  the  river  on  the  left  of  the  bridge,  on  entering 
Biiilt,  we  observed  a  shale  much  resembling  that  of  the  coal 
formation,  containing  large  spherical  masses,  often  in  the  form 
of  septa,  of  a  substance  which  is  very  ponderous,  and  consider- 
ably resembling  that  of  the  septaria  enclosed  in  the  London 
<;lay.     It  also  contained  impressions  of  vegetables. 
■  j'  After  leaving  Built  towards  Brecon,  the  country  still  continues 
:  tb  iniprove  infertiUty,  and  the  hills  are  lower,  but  still  few  onen- 
'  ihgs  appear,  and  scarcely  a  rock  is  visible  above  tlna  E\s3tw:.e. 
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Within,  a  mile  of  Built,  the  soil  begins  to  be  ting«d  of  a  reddish 
%i^bur,   and  about  three  miles  from  it  we   ODserved  a  small 
iqiiiflrty  OQ  the  top  of  a  hill,  aod  near  the  road  side,  sitaated  io  a 
bedstone  perfectly  resembling  the  old  red.     It  afforded  two  or  ± 
three  varieties ;  one  of  them  consists  apparently  of  an  indu-J 
tated  clay  ot  marl  of  a  red  colour,  enclosing  specks  of  mici^jg 
another  of  grains  of  sihceous  sand,  and  an  ochreous  substan 
connecting^  them ;  a  third  resembling  the  sandy  variety,  exqj 
that  it  Was  Tendered  slaty  by  the  intervention  of  close  layeira*^ 
mica ;  these  varietieB  are  interstrutified,  and  dip  at  about  16**  f ' 
theSW. 


In  conclusion,  we  have  to  observe,  that  previously  to  our 
quitting  the  hospitable  roof  of  Mr,  Dawson,  at  Bangor,  lie 
mfbrmed  us  that  some  varieties  of  the  rocks  of  the  district  we 
visited  had  be^n  pronounced  by  certain  French  geologists  to  be 
the  steaschiste  of  Brongniart.  Since  committing  the  foreg'"^ 
pages  to  the  press,  we  have  consulted  the  description  by 
eminent  mineralogist  of  the  Qeology  of  the  Cotentin  insei»- 
in  the  36ih  volume  of  the  Journal  dea  Mines,  and  his  particulai- 
description  of  Uie  steaschiste  to  be  found  in  bis  "  Essai  d'uue 
Classification  Mineralogiqne  des  Roches  m61angt!s,"  iti  the  pre- 
ceding volume.  The  perusal  of  these  at  once  convinced  us  of 
the  felation  existing  between  the  rocks  of  North  Wales  and 
those  of  the  Cotentin,  and  even  of  their  identity  in  so  far  as 
related  to  their  actually  constating  of  the  steaschiste,  and  of 
that  alone  ;  for  we  did  not  perceive  any  rock  whose  character 
sufficed  to  raise  a  doubt  of  the  whole  being  of  one  fmcatioa. 
We  refer  the  reader  to  the  two  memoirs  above  cited,  the  perustd 
df  which  will  readily  satisfy  him  of  the  correctness  of  our  present 
TiewS  of  the  nature  of  the  rocks  in  question,  and  that  their  pro- 
per and  expressive  designation  is  steaschiste  ;  of  which  we  have 
a^Bctibed  most  of  the  varieties  mentioned  by  Brongniart :  they 
areas. follow:  ^teoichiele  rude :  porphyroide ;  noduleux ;  steati- 
feux !  ckhritiqut :  diallagique  (ours  is  rather  at^itiqve) 
Jin;  phfflladiert. 


Having  sent  to  Mr.  G,  B.  Sowerby,  of  King-street, 

garden,  all  the  impressions  of  shells  found  by  us  in  Wales, 

requested  of  him. some  remarks  upon  them,  which  his  intimatL 
acquaintance  with  conchology  well  qualifies  him  to  afford,  vrS 
annex  the  communication  received  from  him  on  the  subject,  firar 
observing  that  the  impressions  figs.  1,2,3,4, 5,  and  9  (Pi.XVII)|! 
are  from  the  summit  of  Snowdon  ;  6, 7,  8,  10, 1 1, 12,  and  15,  arS, 
from  the  road  side  near  Pont  y  Cyffin ;  fig.  13  is  from,  aboui  ' 
midway  between  the  Devil's  Bridge  and  Rhyader;  fig- "H 
irom  Cader  Jdris. 


\  ■  \'  ■  ^M>^,  V  v:io\nT>x)     f  .!:S8l 
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GENTLEMEN, 

In  conformity  with  your  expressed  wish,  I  forward  to  you  the 
accompanying  drawing  (PL  XVII)  of  the  fossils  from  Snowdon 
and  its  vicinity  ;  and  shall  now  proceed  to  offer  you  my  opinion, 
or  rather  my  conjectures,  upon  the  nature  of  each  one  in  parti- 
cular, first  observing  that  scarcely  any  of  them  possess  sumcient 
character  to  enable  me  to  speak  with  any  tolerable  de^ee  of 
certainty.  Several  of  them  must  remain  undecided,  until  more 
perfect  specimens  can  be  obtained ;  because  they  are  destitute 
of  those  parts  from  which  generic  characters  are  taken.  Almost 
all  the  organic  remains  to  oe  traced  in  these  specimens  sippear 
to  me  to  oe  bivalve  and  principally  terebratuloid  shells.  The 
specimen  numbered  1  and  2  in  the  drawing  appears  to  be  a  cast 
of  the  inside  of  the  deep  valve  of  a  Produchis,*  of  which  fig.  1 
shows  the  back,  and  fig.  2,  the  hinge :  it  has  distinct  but  rather 
flat  ribs,  and  it  is  compressed  in  a  direction  from  the  back  to  the 
hinge.  Fig.  3  is  a  view  of  another  specimen,  which  I  believe 
to  be  the  same  species,  but  which  is  compressed  laterally,  so 
that  the  ribs  are  much  more  prominent.  Figs.  4  and  5  are  two 
views  of  an  entirely  detached  little  cast  which  is  rather  concave 
on  one  side,  and  convex  on  the  other.  I  think  this  may  deci- 
dedly be  referred  to  the  genus,  if  indeed  it  be  a  distinct  genus, 
described  under  the  name  of  hysterolites,  which  we  are  informed 
in  the  Dictionnaire  des  Sciences  Naturelles  are  only  found  in  the 
oldest  beds.  As  a  species,  it  differs  from  the  only  one  I  had 
before  seen  in  having  distinct  longitudinal  diverging  ribs.  Fig.  6 
is  a  representation  of  a  fossil  which  I  thought  at  first  was  proba- 
bly the  flat  valve  of  a  productus ;  but  judging  from  its  principal 
features,  I  am  now  rather  disposed  to  think  it  may  also  be  an 
hysterolite.  It  is  a  very  flat  impression,  and  it  has  two  sets  of 
diverging  ribs,  only  distinct  towards  the  margin,  one  set  smaller 
than  the  other,  and  interposed  between  the  larger.  The  frag- 
ments represented  in  fig.  1 1  appear  to  me  to  belong  to  the  same; 
they  are  compressed  in  various  directions.  There  is  another 
impression  upon  the  same  stone  as  tig.  6.  I  have  numbered  it 
7,  and  I  cannot  help  expressing  some  doubt  about  the  real  nature 
of  this^  impression ;  if  it  be  that  of  a  shell,  it  is  certainly  an  im- 
pression of  the  outside  of  an  avicula.  Fig.  8  is  probably  the 
impression  of  the  outside  of  the  opposite  valve  of  the  same 
kind  of  shell  as  fig.  6.  The  fossil  represented  at  fig.  9  is, 
perhaps,  the  most  singular  of  all ;  it  appears  to  be  a  cast 
of  the  inside  of  a  terebratuloid  shell,  and  like  many  of  them 
it  has  several  strong  diverging  ribs,  most  prominent  towards  the 

*  I  make  use  of  this  name  because  it  is  at  present  generally  adopted.  I  am  perfectly 
aware  of  the  impropriety  of  using  a  Latin  adjective  as  a  generic  appellation,  and  am  conse- 
quently happy  to  learn  from  a  gentleman  who  has  lately  taken  much  trouble  in  investi- 
gatii^  these  fossils,  that  the  use  of  this  appellation  will  be  superseded,  and  a  name 
which  has  the  right  of  priority,  adopted  in  its  stead.  In  u^ing  the  term  Productus,  I 
do  not  venture  an  opinion  upon  the  real  nature  of  these  fObt&ih. 


tibprecH^ed  ;;projeetion»  oomethmg  lilbe  .lui.iureqgidar^'i^^ 
l^trahedroo,  one  poiat  of  wbose  base  is  e^ractibrafetthe^^im 
ijb^  umbo  of  the  hm^,  and  the  4;wo  others  are  airef^b9d>toiimdb 
*Uie  two  corresponding  sides  of  the  margin*  I  strongly  flotopoci} 
i)mt  this  projection  has  been  rendered  unnaturally  promiaeatb^il 
being  rather  laterally  compressed.  Fig.  10  is  an  indistinbtfin^^ 
ment  of  the  impression^  jprobaUy  of  the  lower  yalve  of  an  hjiite- 
rolite.  Fig.  12>  a  bit  of  slate,  which  contains  some  pyrites^  and 
upon  whicn  is  an  impression  very  much  Uke  that  of  the  scale  of 
the  cone  of  some  species  oi  pinus;  but  it  is  quite  impossible  ibr; 
me  to  decide  whether  it  is  an  animal  or  vegetable  remain.  Fi^.  \i 
has  the  appearance  of  the  outside  of  a  bivalve  shell,  but  it  i^ 
extremely  indistinct,  and  I  dare  not  venture  a  conjecture  upon> 
it«  Fig.  14,  part  oi  an  impression  of  the  outside  of  oncTalve  of 
^bivalve  shell,  but  to  what  genus  it  is  referrible,  I  do  not  kncfir;: 
probably  a  Venus  or  a  cytherea.  Fig.  15,  a  very  indistinct  sec^ 
^aa  of  a  madrepore.  I  am.  Gentlemen,  yours.  Sec. 

G.  B.  SOWEBBY. 


Article  II. 

On  the  Ultimate  Analysis  of  Vegetable  and  Animal  Substances^ 

By  W.  Prout,  MD.  FRS. 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

PEAR  SIR,  Souihampton^reety  Nw.  15,  ISSSU  . 

In  the  second  part  ofthe  Phil.  Trans,  for  the  present  year,jq$t. 
published,  there  is  a  paper  by  Dr.  Ure  on  the  Ultimate  Anidysisr 
o^  Vegetable  and  Animal  Substances.    In  this  paper,  Dr»  \!i^\ 
states  that  he  has  constantly  found  about  three  per  cent,  more 
of  carbon  in  sugar  than  what  I  obtained,  and  that  the  results  of 
his  analysis  ot  urea  differ  very  considerably  from  M.  Berard's 
wd  mine»  especially  in  the  proportion  of  azote.  The  chief  iDbjeet 
of  this  notice  is  to  endeavour  to  throw  some  light  on  these  dif^ 
ferences ;  and  first  with  respect  to  sugar.    Dr^  Ure  states  tK^ 
he  employed  the  best  refined  sugar  oir  commerce.    I  used  per^T 
fectly  white  and  pure  crystalliz^  sugar-candy,  under  thB^  itti^- 
pression  that  this  would  De  more  likely  to  be  nxed  and  definite 
m  its  composition,  than  the  imperfectly  crystallized  sugar  in 
common  use.    I  have  indeed,  with  other  views,  once  or  twice 
operated  on  common  sugar,  but  without  much  attention  to  accu«- 
racy  ;  so  that  I  cannot  with  certainty  state  whether  my  results 
coincide  with  those  of  Dr.  Ure.    With  respect  to  urea,  what  I 
^mploy^^  was  perfectly  pure,  in  which  state  it  exists  as  a  beau^- 


liMl^<iilp«ii^i«i3Mdliflkl'  inAMm^i^tf  like  oxaK^  ^ridiT  itf 
^pMimitee)^^pia^tt«a(it  ia  otdigArf  states '  of  the  atmosphere^ 
iiuf  4ril4^oiM{  day  lisoiAxkable  taiste  or  smell.  I  may  reiaark,  IhaV 
lliBdlK>te^tlro  substances  were  among  the  first  I  analysed,  anS^ 
tbetj[the  analyses  were  made  with  a  charcoal  apparatus  much 
ln^eapidrfe  of  precision  than  the  lamp  apparatus  which  I  suh* 
swdfeiitiy  employed. 

^>31he  Tiews  which  I  published  some  years  ago  respecting  the 
abMaic  theory,  seem  to  be  now  generally  known  in  this  country. 
lli^e  yiews  at  the  time  led  me  to  others  which  I  was  exceed- 
in|^y  anxious  to  verify ;  and  as  I  was  interested,  for  other  rea- 
scms^  in  the  composition  of  organic  substances,  it  struck  me 
diat  by  submitting  these  substances  to  analysis,  I  might  not 
only  x)Dtain  a  kprowledge  of  their  composition,  but  by  investigat- 
ing the  laws  which  might  regulate  the  union  of  their  elements^ 
l^ydrogen,  carbon,  oxygen,  and  azote,  be  able  to  obtain  an 
insight  into  the  laws  which  regulate  the  union  of  other  element- 
ary principles.  With  these  views,  therefore,  I  set  to  work,  and 
after  very  great  labour,  and  no  trifling  expence  in  apparatus,  8cc. 
succeeded,  as  1  supposed,  in  analyzing  more  or  less  perfectly 
almost  every  well-defined  and  crystallized  organic  substance 
that  I  could  procure.  A  few  of  my  earUer  results  were  pub- 
lished, perhaps,  prematurely,  but  the  great  mass,  as  is  well 
known  to  several  of  my  friends,  still  remains  by  me,  nor  have  I, 
for  various  reasons,  the  least  inclination  to  publish  them  at  pre- 
sent. In  the  mean  time,  however,  it  may  be  stated,  that  the  sub- 
stances analyzed  were  dried  at  212®  in  vacuo  with  sulphuric  acid, 
by  means  of  an  apparatus  described  by  me  several  years  ago  for 
that  purpose,  that  every  precaution  (including  those  men- 
tioned by  Dr.  Ure  as  well  as  others),  were  taken  to  insure 
accuracy,  that,  with  the  exception  of  sugar,  and  one  or  two 
c^lier  substances,  every  substance  analyzed' by  Dr.  Ure  and 
Ttyt^ih  common  appears  by  the  charcoal  apparatus  to  contain 
/^  carbon  than  by  the  lamp  apparatus.* 

'*»*'■  I  am,  dear  Sir,  yiours,  &c. 

'f'>^*'  '  William  Paouf. 

{■•C'lft-imkldiig  thU  lemark,  I  by  no  means  wish  to  inttnuste  that  Dr.  Ure*8  Tesnlti 
ac^ji^rniiiwus;  my  object  is  meiely  to  show  that  the  lamp  apparatus  is  as  capable  is 
J^ffMu^^ea»fai  of  oxidirinji  carbon  as  the  charcoal  apparatus.  It  ispfobable  thatsevt* 
rirm  flie  Substances  exammed  by  Dr.  Ure  could  onW  be  analyzed  by  some  such  meani 
arViNe  fae  eiii}^yed$  but  for  the  analysis  o(f  most  snbstaooes  oontauung  aajte,  I  do  not 
he^ji^flte  Mi(  lay  that  I  piofer  the  lamp  apparatus. 

IS  ■iw    .  ■  ■  . 


.  it  ■     '    1     ^ 
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Article  IIL 

Memarks  on  the  Geology  of  Undisfam,  or  Holy  Island.  By 
If  .J.  Winch,  Esq.  Honorary  Memoer  of  the  Geological  Society 
of  London,  and  of  the  Mineralogicai  Society  of  Dresden. 
With  a  Plate.    (No.  XVIII.) 

(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIR,  Newcattle^upon^Tyne^  Nov.  I,  18S2. 

l?ji£viousL  Y  to  attempting  a  description  of  the  geological  struc- 
ture of  Lindisfarn,  it  paay  not  be  amiss  to  mention  a  few  leading  par- 
ticulars respecting  the  island,  which  will  at  least  save  the  trouble 
of  referring  to  printed  authorities  on  the  subject.  The  venerable 
Bede,  who  wrote  in  the  eighth  century,  calls  Lindisfarn  a  semi- 
idand,  being  surrounded  by  the  sea  twice  every  24  hours ;  and 
a  popular  poet  of  the  present  day  delineates  this  striking  phe- 
nomenon in  the  following  lines  : 

^*  The  tide  did  naw  its  flood-mark  gain. 
And  giidled  in  the  saint's  domain  ; 
For  with  the  flow  and  ebb,  it  still 
Varies  from  coutirient  to  isle ; 
Dry  shod,  o'er  sands  twice  erety  day. 
The  pilgrims  to  the  shrine  find  way ; 
Twice  every  day  the  waves  efface 
Of  staves  and  saadnl'd  fe^  the  trace.*' 

Ages  have  passed  away  since  the  time  of  Bede,  and  but  little 
iteration  seems  to  have  taken  place  during  the  long  interval, 
jeither  on  the  western  side  of  Holy  Island,  or  on  the  opposite 
jcoast  of  Northumberland — a  clear  proof  of  the  sea  having  made 
po  considerable  inroads  for  centuries  on  the  indented  shore  of 

fiis  part  of  England,  and  warranting  the  supposition  that  the 
am  islands  and  Staples  must  have  been  divided  from  the  main 
land  by  the  agency  of  a  temporary  current  of  water  suflSciently 
strong  to  break  Up  and  remove  the  adjoining  strata  of  hmestone, 
shale,  and  sandstone,  but  not  powerful  enough  to  destroy  the 
]fiiore  obdurate  masses  of  basalt  which  have  been  thus  left  in 
their  present  isolated  situations. 

The  length  of  the  island  from  north  to  south  including  a  pe- 
ninsula called  the  Snook,  is  about  two  miles  and  three  quarters ; 
its  breadth  from  east  to  west,  a  mile  and  a  half.  The  town  con- 
.  tains  about  600  inhabitants,  of  whom  70  are  fishermen,  usually 
engaged  in  the  white-fish  or  herring  fisheries,  but  acting  occa- 
sionally as  pilots,  many  of  them  being  legally  authorized  by 
the  Trinity  House  at  Newcastle.  The  harbour  is  extensive  and 
safe,  except  during  heavy  gales  of  wind  from  the  westward;  it 
has  eight  feet  water  on  the  bar  a,t  low  water,  and  twenty-twa 


:'.  -.;■:  ij  jTuq  oifl' 


% 

V. 

w 

.i>«K«! 

^ 

i 

brwt,',' 

:ff^?f 

«*^ 

"/ 

.l..rkkJ«lJM^U»- 


1S22.3        JMir.  Winch  an  the  Gwiogy  of  LineUrfam.  ta 

feet  at  high  water  during  spring  tides^  and  is  defended  by  a  small 
castle*  built  upon  a  lofty  basaltic  rock. 

The  part  of  tne  island^  as  coloured  (PI.  XVIII),  covered  witl 
diluvium,  is  in  a. state  of  cultivation ;  and  though  the  soil  be  lighl 
and  much  encumbered  with  stones,  affords  a  good  rent,  the  sea 
throwing  up  manure  in  abundance,  and  the  demand  for  land  to 
grow  potatoes  being  considerable.  The  uncultivated  portion  of 
the  island  consists  of  a  range  of  sand  hills,  or  links^  slightly  held 
together  by  the  creeping  rods  of  the  sea  lyme-grass,  sea  mat- 
grass,  rushy  wheat-grass,  and  sea  carex,  and  is  occupied  as  a 
rabbit  warren. 

The  ruins  of  the  Abbey  seem  to  be  nearly  in  the  same  condi- 
tion as  when  drawn  for  the  print  in  Grose's  Antiquities,  vol.  iv. 
p.  117,  and  are  secured  in  some  degree  from  future  dilapidation 
py  buttresses  having  been  recently  erected  to  support  tne  outer 
walls.  The  masonry  appears  rude,  yet  the  building  has  with- 
stood the  frosts  and  tempests  of  many  centuries.  The  sides  of 
the  walls  alone  are  constructed  with  hewn  stone ;  the  inside  is 
filled  by  fragments  mixed  with  mortar ;  in  the  former  instance^ 
fine-grained  red  sandstone,  with  a  few  coursei^  near  the  top  of 
white  sandstone,  has  been  the  material  used;  in  the  latter, 
basalt,  limestone,  sandstone,  or  whatever  else  could  be  collected 
from  the  sea  beach.  With  the  exception  of  the  chancel,  which 
is  Gothic,  this  Abbey  is  of  Saxon  architecture,  and  appears  to 
have  served  as  a  copy  for  the  more  magnificent  catnedral  at 
Durham.  Its  dimensions  are :  length,  138  feet;  length  of  cross 
aisle,  70  feet ;  breadth  of  the  body  of  the  abbey,  18  feet ;  breadth 
of  the  two  side  aisles,  9  feet  each. 

The  monastery  has  been  nearly  demolished  to  afford  mate- 
rials for  the  erection  of  the  present  church,  though  some  idea 
may  be  formed  of  its  size  and  figure  from  the  ruins  still  left. 

In  a  geological  point  of  view.  Holy  Island  partakes  of  the 
nature  of  the  nei^hoouring  district,  or  is  included  in  the  encrinal 
limestone  formation,  which  traverses  England  from  the  vicinity 
of  the  Tweed  to  Derbyshire.  The  rocky  beds,  associated  with 
the  limestone,  consist  of  shale  or  slate  clay,  and  red  and  white 
sandstones  :  their  dip  is  south-east.  Basalt  in  an  unconforma- 
ble position  also  occurs,  and  these  are  in  part  covered  with  dilu- 
vium, and  in  part  with  sand  drifted  from  the  shoals  lying  to  the 
north  (see  Plate).  That  the  latter  forms  but  a  superncial  cover- 
ing to  the  peninsula  called  the  Snook  is  evinced  by  a  pit  having 
been  sunk  through  it  in  search  for  coal ;  to  what  depth  the  miners 
penetrated  I  could  not  learn,  but  fragments  of  bituminous  shale 
scattered  about  served  to  prove  the  nature  of  the  substratum. 
While  on  the  subject  of  alluvium,  it  may  be  right  to  notice,  that 
the  long  shoal  stretching  from  Goswick  towards  the  north  of  the 

•  Latitude  of  the  casUe,  56«>  4a-20'  N. ;  Ipngitude,  P  46-38'  W. 


fcrfana  consists  cnieny  of  greywacke  f^9]^9  Wjf^tf^  mf^TS^ 
the  mountains  of  Seltdrksliire,  and  d^bc^^d  jpp!:.iQ^ 
situation  by  the  current  of  the  river  Tweedy  .for. iU^ 
tion.  I  am  mdebted  to  a  friend,*  thoroughly  acquaintedtyiui|^ 
geology  of  the  border.  The  diluvium  covering  the  .soutii^ro 
civision  of  the  island  constitutes  a  tolerably  ferule  aoil^  ihppg^ 
sand  appears  to  predominate :  mixed  through  it^  are  v^ter-ii^m 
masses  and  boulders  of  granite,  porphyry,  syenite,  greywacke, 
conglomerate^  encrinal  limestone,  oasalt,  and  sandstone^  t^ 
produce  of  distant  mountains,  as  well  as  of  its  own  rocks.  '.^' 
The  centre  of  the  island  presenting  but  few  points  for  geplo^ 

g'cal  investigation,  it  is  mv  mtention  to  commence  b^  describing 
e  rocks  forming  the  cli£fs  and  beach,  beginning  with  ih^  &QUt^ 
side  of  the  island,  and  passing  along  its  eastern  return  by  it^ 
western  shores.  By  this  mode  of  survey,  a  ridge  or  overlying 
mass  of  basalt  will  first  come  under  consideration ;  it  may  be 
observed  on  the  main  at  Kyloe  Crags,  taking  a  south-easterly 
direction,  and  again  makes  its  appearance  at  St.  Cuthbert's 
Island  or  Hobthrush,  where  its  elevation  is  inconsiderable.  At 
the  western  extremity  of  the  Heugh,  it  forms  a  ridge  45  feet  in 
height,  by  120  feet  in  breadth,  but  at  the  distance  of  500  yards 
is  lost  under  water.  Near  the  eastern  extremity  of  the  basm,  or 
small  harbour,  it  a^n  rises  in  irregular  columns  to  the  height  of 
105  feet,  and  on  these  stands  the  castle.  Further  to  the  southr 
east,  the  stables  were  built  on  a  similar  rock  ;  and  finally  the 
basalt  may  be  traced  in  this  direction  to  the  Plough  and  other 
detached  rocks  visible  only  when  the  tide  is  passed  half  ebb. 
This  basalt  is  generally  of  an  iron-grey  colour,  and  fine-gi^ned 
texture,  occasionally  with  specks  of  pyrites,  but  at  the  foot  of 
the  cUfis  of  the  Heugh  its  fracture  becomes  earthy,  and  spiacks 
of  calcareous  spar  are  scattered  through  it.  That  this  hne  of 
eminences  is  not  a  dyke  protruding  above  ground  is  clearlV 
proved  by  the  basalt  resting  on  limestone  and  shale  at  the  hprth^ 
western  part  of  the  Heugh;  on  shale,  a  little  eastward  of  th^ 
padi*  which  crosses  that  ridge;  and  again  on  Umestone  neie^'the 
castle.  Though  the  regular  dip  of  the  stratified  rocks  is  to'  Uie 
south-east,  yet  the  edges  of  the  stratum  of  limestone  where  it 
comes  in  contact  with  the  basalt,  near  the  boat  houses,  rises 
rapidly,  and  in  part  rests  against  it ;  fragments  of  limestone 
appear  also  to  be  included  in  the  body  of  that  rock ;  but  on  the 
beach  at  an  inconsiderable  distance  trom  the  Heugh,  the  lime- 
stone follows  its  regular  course.  The  colour  of  the  limestone, 
where  it  approaches  the  basalt,  is  pale  ash-grey,  its  tekture 
crystalline,  and  it  contains  iron  pyrites  and  small  veins,  turped 
red  by  the  oxidation  of  their  iron.  At  a  distance  from  the  basalt, 
the  limestone  is  of  a  dark  smoke-grey  colour,  splintery  firabtu^e, 

•  Matthew  CuUey,  £sq.  of  AkeU* 
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with  Teiii9  pf  ^hite  calcaxeoua  spar,  and  the  casts  of  the  encrinai. 
Yo^^'^iuc^  bbBCiire  bivalve  sheOs,  are  imbedded  in  it.  Foigr 
mSh'Sii;  oF  highly  indurated  shale,  of  ^an  iron-ffrev  colour,  uul 
"'^"'^g.  into  angular  fragments,  may  be  remarked  between  tbs 
itbtie  and  basalt.  A  little  to  the  east  of  the  boat  houses, 
S&ale]|',containing  marine  exuviae,  underlies  the  basalt,  and  at  ona 
j^fkt  may  be  seen  in  the  cliff,  20  feet  above  high  water  mark. 

^o  the  eastward  of  the  padi  which  crosses  the  Heugh,  shale 
xit  slate  clay  is  the  stratum  on  which  the  basalt  again  reposes. 
At  the  point  of  contact,  the  shale  of  the  upper  part  of  the  bed 
is  .of  an  ash-grey  colour,  and  its  fragments  are  angular ;  it  con- 
tains specks  of  calcareous  spar,  and  is  hard,  when  compared 
with  the  schistose  layers  under  it.  These  are  of  u  pale-grey, 
passing  into  reddish-brown  by  decomposition,  and  abound  m 
'cksts  of  the  following  organic  remains : 

Helix  cirriformis,  Sowerby  .  •  • .  T.  170,  f.  2. 
Terebratula  biplicata,  ditto  • .  •  •  T.  90,  f.  1. 
Terebratula  Wilsoni,  ditto  ....  T.  1 18,  f.  3. 
Spirifer  trigonalis,  ditto  ......  •  T.  265. 

Spirifer  oblatus,  ditto T.  268. 

Productus  longispinus, ditto  ..  T.  68,  f.  1. 
Productus  Flemingii,  ditto ....  T,    68,  f.  2. 

Also  a  small  bivalve,  probably  a  Modiola,  and  a  fossil,  resem- 
bling a  Belemnite,  but  not  thicker  than  a  quill,  though  of  consi- 
der£U)le  length. 

:  Tlie  bed  of  shale  lying  at  some  distance  from  this  part  of  the 
llfeugh,  and  covered  by  the  sea  at  high  water,  is  very  hard, 
bf^ck,  and  encloses  calcareous  casts  of  the  encrinai  fossil,  and 
cubic  pyrites,  and  the  organic  remains  before  enumerated. 
,  '  The  Dasaltic  eminence  on  which  the  castle  stands  is  the  most 
striking  feature  of  the  island,  the  summit  of  the  rock  bein^ 
d^bidedly  columnar  :  it  is  of  the  same  nature  as  the  Heugh,  and 
rests  upon  shale  of  the  same  description;  but  on  the  beach 
i^imediately  below  the  gate  leading  into  the  castle  field,  a  small 
pprtipn  of  very  beautiful  limestone  may  be  noticed ;  its  colour  is 
pale  reddish-brown  passing  into  bluish-white  ;  its  lustre  pearly; 
aiid  texture  highly  crystalline,  similar  to  the  last  mentioned 
limestone,  when  in  the  vicinity  of  basalt.  The  strata  of  lime- 
siohe  and  shale  along  this  side  of  the  harbour  from  the  Heugh 
to  the  castle,  where  exposed  to  view  at  low  water,  may  oe 
observed  to  possess  an  undulating  form,  the  ridges  rising  at 
ng^lit  angles  to  the  inclination  of  the  beds,  but  this  phenomenon 
is  more  remarkable  at  the  Coves. 

'',  Firpm  the  castle  point  to  Red  Brea,  the  cultivated  land  is 

*qefended  from  the  mroads  of  the, sea  by  a  barrier  of  boulder 

"^sf  ones  thrown  up  during  easierly  gales  of  wind.    On  examination, 

these  will  be  found  to  consist  of  the  same  varieties  of  rocks  as 

those  imbedded  iu  the  diluvium.    From  this  atony  beach  to  beyond 


tto  cUff cfdled  the  Rea  Bi^^;  ther  stHlfnti^i^i^  6f  11]^^^^^^^ 
lowwater  is  of  coanie-graiffed  yelio\n6h-browtt  idfii&ac^^ccf  8^^ 
stoner,  becoming  brick-red  when  in  a  sttite  of  o^ddatito/'  TW!  ■ 
Red  Brea  does  not  excede  30  feet  in  height^  20  of  whi<^h  bDh^dli 
ofdilavium,  two  of  coarse-grained  micaceons  sabdstorie^  di!^  of -- 
bituminous  shale  mixed  wim  fragments  oTcoal^  two  of  sandstonB"' 
like  the  former/ and  five  of  shale.    The  strata  on  tins  side'of  dlie' 
island  also  undulate.     Emanuel  Head  is  what  seamen  call  ft' 
green  bluff ;  it?  extremity  is  protected  by  an  accumulation'  of 
boulder  stones.    To  the  west  of  this  headland,  limestone  atid 
sandstone  become  the  prevailing  rocks^  but  the  haven  in  which 
the  coves  are  situated  is  the  most  advantageous  point  for  obsehr-^ 
ing  their  construction.    The  coreia  are  recesses  hollowed  out  in 
the  soft  sandstone  of  the  perpendicular  cliff  by  the  action  of  the 
sea  and  the  weather,  their  harder  covering  having  withstood 
these  powerful  agents.    The  principal  cove  is  supported  by  two 
natural  pillars,  by  which  its  entrance  is  divided  into  three  pretty 
regular  arches,  the  centre  one  being  much  the  largest.    The 
cliffs  here,  including  their  covering  of  earth,  are  about  40  feet 
high :  the  first  bed  of  limestone  is  four  feet  thick,  of  a  pale  ash- 
grey  colour,  containing  the  encrinal  fossil  and  bivalves,  and 
breaking  into  cubic  fragments;  it  is  divided  from  the  second 
bed  by  eight  inches  of  black  bituminous  shale  filled  with  encri- 
nites;  the  second  Umestone  is  also  four  feet  in  thickness ;  its 
colour  is  dark  iron-grey,  and  obscure  traces  of  organic  remain^ 
may  be  seen  in  it.    To  this  succeeds  a  thin  layer  of  shale,  then 
three  feet  of  reddish  micaceous   sandstone,   and   10  feet  of 
exceedingly  fine-grained  white  micaceous  sandstone.     In  this  ' 
sofl  rock  the  coves,  three  in  number,  are  excavated ;  their  fldor 
is  of  red  and  white  laminated  micaceous  sandstone,  over  which 
the  tide  flows  at  high  water.    At  the  extremity  of  the  rockd  at 
'Snipe  Point,  which  forms  the  western  side  of  the  haven  at  th6 
coves,  the  undulation  of  thestrata  may  be  seen  to  the  greatelstf 
advantage,  and  might  be  compared  to  the  waves  of  the  sea,'  bift'' 
their  curves  are  too  regular,  passing  across  the  inclination  of  the 
beds  at  right  angles,  which  is  to  the  south-east.  This  limestone 
comprises  12  distinct  strata,  measuring  in  all  16  feet;  the  whole 
of  these  are  exposed  to  view  at  low  water,  having  been  broken 
across  by  the  violence  of  the  ocean.     Its  position  is  below  the : 
sandstone  at  the  coves,  and  above  a  red  and  white  sandstone'  in 
the  outer  part  of  the  haven  to  be  seen  only  when  the  tide  is  quite 
low.    The  limestone  first  makes  its  appearance  on  the  beach 
north  of  Snipe  Point,  and  is  again  lost  near  Emanuel  Head. 
Between  its  first  and  second  strata,  which  are  each  a  foot  thick;  : 
is  enclosed  a  bed  of  shale  of  the  same  thickness,  containing' 
mineral  charcoal,  but  I    was  never  able  to  detect  vegetable 
impressions  in  the  shales  of  this  island,  though  casts  of  enphbr-  ■ 
bise  are  not  rare  in  the  sandstones.     The  colour  of  the  limestone 
is  smoke-grey,  and  bivalves  and  eivcrimte^  ate  dispersed  through 
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xi^c,  "^tpvK:^  eater  part,  of  the  reef  on  the  north  Adeof  th^^ 
hvBf^v^'  the.  coves,*  a*,  dyke  -crosses  the  strata,  and  passing.: 
through  the  rocks  below  the  southern  point  may  be  agaia 
o^eryed  on  the  beach  beyond  it.  The  chasm  is  six  feet  wide, 
aai)  filled  with  limestone  in  distinct  concretions,  the  colours  of 
wQich  pass  from  dark  reddish-brown  to  greenish-white,  nuxed 
w^  small  veins  and  minute  crystals  of  white  calcareous  spar  in 
d]:uses. 

';That  sand  hills  cover  the  Snook  I  have  already  mentioned  : 
frpm  thence  to  the  nei^bourhood  of  the  town,  the  shore  is  low, 
and  gradually  declines  mto  Fenham  Flats  without  rocks  protrud- 
ing from  below  the  soil ;  but  at  a  short  distance  within  the  line 
of  sand,  an  extensive  quarry  has.  been  worked  in  fine-grained 
white  micaceous  sandstone. 

.Approaching  the  town,  a  cliiF  of  shale  rises  gradually  from  the 
nortn^  tin  its  perpendicular  face  measures  about  30  feet,  of  which 
8  or  10  are  diluvium  :  this  bank  terminates  close  to  the  Heugfa. 
The  shale  is  bituminous,  and,  from  exposure  to  the  atmosphere, 
is  fragile,  and  of  a  reddish-brown  colour.    Two  bands  of  clay 
ironstone,  each  four  inches  thick,  traverse  it  horizontally,  and 
nodules  of  the  same  ore,  enclosing  septarisB  and  such  plates  as 
tlijfe  pitmen  call  girdles,  together  with  cubic  pyrites,  are  scattered- 
throuffh  the  whole  rock.   From  the  same  shale  at  the  foot  of  the 
cW,  nagments  of  the  encrinal  fossil,  formerly  highly  prized  under 
the.  name  of  St.  Cuthbert's  beads,  occur  in  abundance.    Of  a 
shaft  that  was  sunk  near  this  spot,  I  could  obtain  no  further 
ioformation  than  the  seam  of  coal  penetrated  to,  being  only  14 
indbses  in  thickness,  wiLs  not  worth  working,  though  fuel  is  a 
great  desideratum  both  for  house  use,  and  for  burning  lime.    It 
IS  either  imported  from  Newcastle,  and  subject  to  a  duty;  or  is 
brought  in  small  carts  from  the  vicinity  of  Berwick.    Havins 
finished  the  survey  of  the  coast,  little  remains  to  be  adde^ 
except  that  tradition  points  a  low  field  between  the  town  and 
the  basin,  as  the  spot  from  whence  the  stone  is  said  to  have 
been  quarried  for  the  erection  of  the  abbey ;  it  is  chiefiy  of  a 
dirty  brick-red  colour  with  small  spangles  of  mica,  and  thon^ 
fine-grained  and  soft,  has  resisted  the  action  of  the  elements 
remarkably  well.    The  millstone  grit  does  not  appear  iu  titu, 
thoi;igh  it  creeps  out  on  the  main  both  to  the  north  and  south  -of 
the  island.    From  good  authority  I  learn,  that  glass  tubes  simi- 
lar, in  composition,  but  smaller  in  size,  to  those  found  at  Drig,  ia 
Cumberland,  have  been  detected  in  sands  on  the  shores. 

iyitboiit  woods,  moorlands,  or  rivulets,  Lindisfkm  of  course 
possesses  a  scanty  Flora;  yet  from  its  slender  store,  a  few  plants 
mHy.h^  selected  worthy  the  notice  of  botanists  unaccustomed 
to'fLxamipe  such  as  are  indigenous  on  our  sea  shores.  Crypto- 
gajcf^jo  species  are  peculiarly  scarce,  with  the  exception  of  marine 


tigBdf  bat  these  being  common  on  all  the  nordiem  coastiy  «ad 
already  mentioned  in  the.Bptanist's-Gmde  throoghNoraai^ 
beiland  and  Durham,  need  hot  be  TecqittoKited. 

'.•  :r\  :r.  '^*;:;Jvlo7noO 
Plants  on  the  Heugk  and  Ca$ikMQck^.  .:,-  ^iiwbi&O 

Poa  distans,  TrifiiHum  gcabrtfritir^'" '^.'?^ 

Aire  cristata,  Trifolinm-  striatttni;*'y;/^^'^J 

Allium  oleraceum,  Pyrethrmn  maritcdiifiii?!^^ 

Silene  maritima,  Piantago  Oorono]piig^'  '^^^^ 

Statice  armeria,  ParmeGa  oKTaccla^    ;  ^ --"^S^ 

Carduus  marianus,  Parmelia  pareDa.      ^--'^i^'S" 

On  the  Links.    North  Side  of  the  hland. 

SehoBnuft  compressuB,  (Geranium  sangnincRim,  .'cilmiJ 

Pamasaia  paluBtris,  Erodinm  cicmtarinm  y  £1.-Biifcil 

Samolus Valerandi,  Anagallia aryensisy         <.ftio/a    : 

Er^rsea   littoralis ; .  chironia  Erigeron  acre, 

fittoraliB.  Eng.  Bot.  t.2306.  BcDomyces  alcicomis.    > 


t 

I 
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I-na 


.■•:i) 

On  the  Sea  Shore.  '-.  vJ 

Plantago  maritima,  Triglochin  maritimam,     :  -^^^'^ 

Salicomia  herbacea,  .  .     Hordeum  maritimum^   .    rftniO 

AaterTripolium,  .  Bunias  Cakile,        .    ^  f  .v^.eJ 

Cochleana  anglica^  Zostera   marina   on.  fWnlMil 

Cochlearia officinalis,  «              Flats.                        \  •.  ..r'<»  .1 

■  *■:'•■  nf  I-     ■  \ 

On  St.  Cuthbert^s  Isle.  :*  .i^foril 

Statice  Limonium.  Its  northern  limit  on  the  east  e6$MP  ^ 
Parmelia  scopulorum.  •"^-  ^ '(M 

In  the  Loch  or  on  its  Shore.  a  _.i^{og 

Littorella  lacustris,  )  juf-^  -p^^^  T,.^««Ur««  «  '  ' ^'''^'^ '  ^ 
Alisma  ranunculoides,/**^''^°'^'^'^^^*y«*  .  -^  .^r.T 
Spergula  nodosa,  .  'Ivdfri  ft 

Triglochin  palustre,  : ■.■■^'.  -iid  .T 

Ranunculus  Flammula  8  reptans.    Fl.  Brit.  .':3i3  ,T 

On  the  Abbey.  ^  ■  •  /  loX  .T 

Cheiranthns  firuticulosus.  '  '/^  Vk 

*  To  this  accomplished  botanist,  the  Flora  of  Northumherland  ^VvV^M^^^dlhr  Jb»-v 
discovery  of  Lionsa  borealis,  crowing  together  wiA  Trientalis  enropm  mriRiw 
minor  var.  rosea,  in  a  fir  pkataaon  cm  the  edge  of  the  moors  at  CatcheraUe»  *nTfi{Mm 
west  of  Wallington,  Nii^uur  miBima•of^£ng.  Bot  Nuphar  Kshmyi-yf^'^    '         ' 
Flora  Scot  in  Qiartner*s  LOugh.    Chi  tha  moors  in  the  same  vicinity,  T 
near  Roadley  Lake,  .and  6yrop)i<nra  pustofatta,  in  abundance.    On  the 
rocks  colled  Shafltoe  Crags,  Bolton  meutioat  the  neighbourhood  of  HaUflutf^iM^ 
of  this  lichen,  and  the  Rev.  John  Harrimatfgathflcedit  ifoar  Iiion  Tmr|BiQin(|___ 
but  to  i^jjr^iunl^lan^,  it  if  i^f;^^  .  ^-jj   jiBVlav 


XiliA    ^eJA£>     .J    1.  ..>M  ;  k'    f  1 J  •  I  ■* 

'V  4ikMe.Xk^md  Pastures. 

ConvolvuluB  arvensisy  rare ; 
Carduus  arvensis  flora  albo,  oommon; 
Delphiniam^consplida ;  field  near  the  Lough  Houaej  rare ; 
Sidix  mollis&ima.  *  In  hedges. 


Agancus  anrantius 


Through  the  kindness  of  a  young  lady  who  freauently  viaitt 
lindisfam,  I  am  enaUed  to  sobjoin  the  following  ust  or  ifarili, 
tonMis  i  taken  from  a  colleotion  made  by  her . during vtiieamalnaii 
months^  whon  good  specimena  can  be  procured  j^mftEefisUer* 
men's  lines,  such  as  are  cast. on  shore  being  generally^brokeki' 
and. spoiled..  .By. the  enometation,  the  conchologist  will.be 
enabled  to  form  a  tolerably  correct  idea  of  the  spedies  aJSbfded 
by  this  sea.  The  names  are  those  used  in  Dillwyn's  Pescriptiye 
Cfatalogue* 


Chiton  maighiataB^ 

Lepafi  Bj^lanus, 

Ii|i«MilB<»ide8, 

L.  anserifera, 

L  anatifera^ 

Pholas  Dactylus, 

Rc?!»j«aa, 

Mya  arenana, 

M.  decliYis, 

Solen  Siliqua, 

S.  Legumen, 

Tellina  ferroensis, 

T.  fabula, 

T.  balaustina, 

T.  crassa^ 

T.  camaria, 

T.  Zonata, 

T.  cornea,  in  the  Loch, 

Cardium  echinatum, 

C.  .ediile. 


Cj^Tim  i  W.  C.  Trevelyan,    0.  eduiU, 
Minlnt' stoltonun, 

"VrtniPyfttfti 

BfMMnmeala;  W,  C  Tre-    M.  modiolus. 


Mactra  pijperata, 

M.  Boysii;  W.C.  iTrevelyan, 

Esq. 
M.  lutraria, 
Donax  tnmcatulus, 
Venus  fasciata, 
V.  casina, 
V.  scotica, 
V.  islandica, 
V,  spuna, 
V»  exoleta, 
V.  decussata, 
V.  perforans, 
V.  virdnea. 
Area  Nucleus, 
Ostrea  maxima, 
O.  vaHa, 
.0.  sinuosa, 
O.  obsoleta, 
O*  operculms. 


Anomia  Ephippium, 
MytUus  Tugosus, 
M.  edulis. 
M.  incur^. 


Tidyan,  Esq. 
Hew  Series,  vol.  rv. 
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M.  anatitiiui,  ta  the  Lc^^"^, 
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J$ujla  aperta,  .     toBg^oa      .  :  :<  '  ot 

^B,  fontmalis.  la  the  iKm^  H;  nemoralis/:  i  r    :;,  >.^    rvr.H 

B.  flexilis.    Wcm.  Trans.  •  ■  ^Hx-grisea,'^ "-  iv^s 

Buccinum  lapiUus,  H.  stagnalis^  ^  ■■  ^.  i 

B.  undatimii  H.  fossaria,    >  In  the  Looglua 

B.  macula,  H.  putris,     J  •  jliu 

Strombus  pes,  pelecani,  Nerita  caiurena,  i    Ji 

Murex  antiquus,  N.  glaudna,  ..> // 

M.  comeus,  N.  Iittoraiis,  ,  -^^^ 

TrochuB  dnerarius.  Patella  vulgata,  : 'il) 

T«  zizyphinuB,  P.  pellucida,  :  u>. 

Turbo  Utteratus,  P.  leevis,  r  i 

T.  terebra,  P.  fissura,  i:tu 

ScalariaTreyelyaua.  Leach  MS.  P.  grsBca,  j  <  i 

HeUx  nifiificeiiB,  Dentalium  entalis,  :r ) 

H.crenulata,  Serpula  spirorbis.  ; 

Pennant  ha&  given  an  account  of  the  birds  which  breed  (jji 
the  Fam  Islands,  and  of  course  are  to.be  met. with  on.the^ 
fihores.  However,  it  may  be  worth  mentioning,  that  this,  is  j[)^ 
inost  southern  spot  where  the  eider  duck  is  known  io  rear.ite 
young.  The  small  Lough  on  Lindisfam  is  the  occasional  re^ct 
of  wild  swans,  seese,  widgeons,  seal,  &c.  The  wild  duck  is  he^ 
a  native,  and  the  domesticated  sheldrake  may  be  seen  in  cpm.- 
pany  with  the  tame  ducks.    The  larger  seal,  phoca  ba^biafla. 


Island,  should  not  attempt  to  pass  over  Fenham  Flats  t%ilSie,jidp 
has  ebbed  between  two  and  three  hours,  or  when  it  is  within  th^.  Sftpifi . 
spa§e  of  time  of  high  water,  espedalhf  if  the  weather, be  foggy  ^,  *  i* 

I  am,  Sir,  yours  truly,    .;        :.,',»; 

'    '  '  *  .:  T^    U-. 

Article  IV.  vn^.b 

On  the  Greek  Fire.    By  the  Rev.  J.  J.  Gonybeare,  MGS;.iu 

(To  the  Editor  of  the  Annals  of  Philosophy^),  \\  i:»:.<7ij{ 

MY  DEAR  SULy     .  Bath  JSatton^^J^oo^  ^  1^^ 

In  your  number .  for.  If ovepotber,  you  have  imserte^ithdjiilgll- 
stance  of  a  very  ingenious  essay  by.  Dr.  MaoculkK^llfiMblhP 
;([}re^k  Fire.    I  yenturp,  therefore,  to  tra^j^soiit^,  |;I^j/[ji>llSMfu^ 

to  ibe  lifastratioh  of  tni%  cwxV>\:fi  ^\)i>^^c\.)  ^ua  \.^  thft  axftosement 


1802).]  Ji^.  ^Mn  Caitybtart  mJhe  iirkk  Fire.  ^436 

jaS  ycniT  chemicBl  and  antiquarian  readers.  They  wHI  to  found 
to  contain  some  notices  which  (so  far  as  my  reading  extends) 
haire  escaped  the  observation  of  former  inquirers^  and  I  have 
endeavoured  to  render  them  as  concise  as  possible. 

FuUy  agreeing  with  Dr.  MaccuUoch  that  more  than  one  sub- 
stance may  have  been  used  and  described  under  this  name,  and 
that  in  all  probabiUty  we  are  ultimately  indebted  to  the  east  for 
the  knowledge  both  of  these  compounds,  and  of  gunpowder,  I 
would  still  venture  to  suggest  on  the  latter  point  that  otir 
acquaintance  with  Indian  and  Chinese  Uterature  (great  and  cre- 
ditable as  it  is  to  our  learned  countrymen)  has  not  yet  made 
such  advances  as  to  entitle  us  to  quote  even  with  tolerable  con- 
fidence, documents,  in  the  languages  of  those  re^ons,  pretend- 
ing to  remote  antiquity.  The  critical  tests  which  have  been  so 
rigorously  and  successfully  exercised  on  the  classical  remains  of 
Greece  and  Rome,  have  been  as  yet  but  sparingly  applied  to  the 
examination  of  the  Sanscrit  and  the  Chinese.  (Jur  orientalists, 
like  the  scholars  of  the  fifteenth  century,  have  been  employed 
hi  the  more  important  task  of  mastering  the  difficult  and  obso- 
lete dialects  of  their  new  empure ;  in  searching  out,  collecting, 
and  making  public,  the  materials  for  future  criticism;  but  at 
present  we  can  scarcely  hope  to  separate  with  any  precision 
majt  which  is  fictitious  or  interpolated  from  that  which  is  genuine 
aiid  uncornipted ;  and  the  almost  uniform  tone  of  orientsu  litera- 
ture is  such  as  in  truth  to  induce  all  sober  inquirers  to  lean  much 
\6  the  side  of  caution.  There  is  also,  as  Dr.  M.  observes,  a 
fabulous  air  about  the  Indian  story  related  by  Philostratus  (a 
writer  in  no  case  of  very  high  authority).  I  would  suggest  too 
"ihat  it  bears  eveiy  appearance  of  being  a  direct  imitation  of  the 
ixkove  classical  tale  which  records  the  protection  twice  idSbrded 
fb  the  sanctuary  of  Delphi  by  its  tutelary  god,  first  against  the 
Persian,  and  in  later  times  against  the  Celtic  invaders.  Hero- 
dotus and  Diodorus  Siculus  relate  the  former,  and  Pausanias  the 
latter.  If  these  accounts  be  not  altogether  fabulous,  it  seems 
probable  that  the  sacred  College  of  Delphi  possessed  the  secret 
of  fabricating  some  powerfully  explosive  compound.  The  Gre- 
cian Camden  describes  the  continued  thunders  and  lightnings, 
destroying  not,  as  usual,  single  individuals  only,  but  burning 
and  injunng  all  who  stood  within  reach.  These  were  accompa- 
nied by  repeated  shocks  of  earthquakes  (earthquakes,  it  will  be 
recoUectea,  were  also  among  the  prodigies  of  the  Eleusinian 
mysteries).  Immense  masses  of  rock  were  launched,  he  tells 
US;  upon  the  aggressors,  wherever  collected  in  any  numbers, 
as  at  a  mark  J  '*  <txoifov  Twg  ^ap^aoous  uxov.*'  As  this  took  place 
during' 'the  night,  it  might  inaeed  have  been  done  by  mere 
•liifedhanical  force,  the  Greeks  profiting  by  the  cover  of  darkness ; 
^Mt'Wrin  fancy  might,  from  the.  words  quoted^  concfabde  at 
'mdfethlit;  tf'ndt'aitillerf,  scrme  metois  iit'ere/used  which, enatil<ed 
^sisns'ic.i'rrr  -:::  ^    :::•    '-'2  v2"-  "  '■  '■'   ■'     '  v  ^    '■•^•- '  •  •  ^  * 
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tihd  defendants  to  take  aim.    One'  regrets  tiiat  Apollo  had^noi 
Reserved  a  portion  of  his  bolts  to  avenge  the  Iftter  depredatioaa 

6fNero.  ^--r.^ 

But  to  leave  the  regions  of  conjecture,  I  am  indebted  to  tlaiaji 
strange  mixture  of  learning  and  absurdity,  the  Magia  Natunlit 
of  Baptista  Porta  for  reference  to  an  earlier  authority  on.  the 
subject  of  the  Greek  fire  (or  of  a  compound  at  least  answering 
closely  to  its  description)  than  any  of  those  produced  by  Beok 
man^  Dutens,  or  Dr.  M.  It  seems  indeed  to  have  esctiped  the 
notice  of  Gibbon  himself,  who  must  nevertheless  have  read  it 
Ammianus  Marcellinus,  in  detailing  the  immense  preparationdof 
Julian  for  his  last  campaign,  particularizes  among  the  warUke 
engines  one  which  was  named  Malleolus.    He  describes  it:m% 

'  'dart  having  between  its  shaft  and  point  a  species  of  iron  cmd^ 
with  many  apertures.    The  interior  of  this  was  filled  with.  9a 

"inflammable  compound  (ignem  cum  aliquo  alimetito).     It  was  to 
be  thrown  firom  a  weak  or  slackened  bow  (arcu  invalido  tot 
remissiore),  as  it  was  liable  to  be  extinguished  (perhaps,  before 
it  was  fully  ignited)  b}  passing  rapidly  through  the  air«  Where- 
ever  it  fell,  it  burned  tenaciter;  water  served  only  to  increase 
the  vigour  of  the  flame  which  was  extinguishable  by  dust  flObne 
(n^c  remedio  ullo  quam  superjacto  pulvere  consopitur).    This  is 
precisely  the  **  non  enim  extinguitur  aqu^  sed  arena ''  of  the 
monkish  rhymer.    Within  a  few  pages,  Ammianus  has  another 
passage  which  seems  to  estabUsh  the  identity  of  one  varielty  of 
naphtha  with  the  inflammable  ingredient  which  gave  its  cnief 
energy  to  the  Greek  fire.    "  Hie  (in  Assyria)  naphtha  gignitur 
picea,  specie  glutinosa,  simiUs  ipsa  quoque  bitummi  et  cum  hoc 
liquoris  ardere  coeperit  genus,  nullum  invenit  humana  mens  pne- 
ter  pulverem  exstm^endi  commentum."    He  soon  afterwards 
describes  the  oleum  Medicum  as  used  in  the  same  manner  with 
the  charge  of  the  malleolus  (he  nearly  repeats  indeed  his  former 
words),  and  states  it  to  be  prepared  by  mixing  common  oil  with 
a  sjpecies  of  herb,  and,  after  long  digestion,  thickening  it  yet 
more  by  the  addition  of  a  species  of  naphtha.    ^'  Oleum  usCis 
communis  herbal  qu&dam  infectum  condiunt  harum  rerum  periti, 

^  ad  diutumitatem  servantes,  et  coalescens  durant  ex  materia  venae 
naturalis  similis  oleo  crassiori,  quse  species  gignitur  apud  Persas 

'  quam  ut  diximus  Naphtham  vocabulo  appellavere  gentili.''  Thus 
a  composition  answering  in  its  use  and  effects  to  the  Greek,  or 
as  it  is  termed  by  Theophahes,  the  Roman  fire)  appears  to  have 
been  well  known  at  least  300  years  before  its  supposed  invention 
by  CaUinicus.  He  may  indeed  have  revived  its  use,  or  improved 
its  composition.*  In  fact,  Pliny,  at  a  yet  earlier  period,  describes 
the  maltha  nearly  in  the  sameimanner,  and  as  emplioy^d  foir  the 

*  It  may  be  observed  that  the  MaUedlus  is  mentioDed  by  Iayj  and  .i^<ir  writeit 
-  jptfzitt  tf)^  9%tj4A»  yarcgUmua  (V.  J^oroeUmi  "Ue/i.  in  voce) ;  biit  as  (|i^-|ippear 
toftp  jflgnt  with  iw^iect  to  the  comyiBiifioii  dTite  cA<tfycvl1M>ear'lo  quiptg  'iHqnu, 

.:  .  .      .  '  ■    ..._-■;..       .,.■■-.    ■-:;    .  -.   -..■■..  .  .■''::\.\r 
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i^hMd  purposes.    ^  Cum  quid  adtieit  solidi  adheeret  pneterea 

M$tu0  sequitnr  fugiefkites.    Sic  defendSre  (Comagenes  incoln) 

muroa  oppugnante  LucuUo,  flagrabatque  miles  armis  suis  aquis 

^ain  accenditur  terr&  tantum  restingui  docuere  experimenta/'* 

In  the  age  then  of  Lucullus,  we  have  the  use  of  this  compound, 

(oir  at  least  of  its  most  enei^etic  constituent)  restricted  to  an  east- 

etfn  people, — a  strong  corroboration  of  the  conclusion  at  which 

j]ir;  M.  has  arrived  from  other  premises.    But  there  is  a  yet 

Mrlier  though  less  respectable  testimony  to  the  existence  of  a 

like  oleum  incendiarium  to  be  found  in  the  remains  of  the  mar- 

Vetmonger  Ctesias.    He  affirms  that  the  mountain  chimaera 

vlibids  forth  constant  flames,  which  are  increased  by  water,  but 

iKXtfngaished  by  earth  .t    ^£lian  has  preserved  a  still  more 

<^oua  version  of  the  properties  and  use  of  naphtha  from  the 

tMune  Ctesias.    He  relates  that  a  gigantic  worm  is  found  in  the 

Ibdns,  from  whose  body  is  obtained  an  oil  capable  of  burning 

iiiuy  thin^  with  which  it  comes  in  contact,  even  without  the  appli- 

oation  oi  fire.    With  this,  it  is  said>  he  adds,  that  the  Persian 

monarch  besieges  and  subdues  towns^  needing  and  using  no 

other  engine.    He  has  merely  to  throw  an  earthen  vessel  filled 

with  the  destructive  fluid  within  the  walls,  or  against  the  gates, 

and  resistance  becomes  useless.     It  can  be  extinguished  onlv  by 

heaping  on  it  earth  and  rubbish.;]:    Photius  has  an  extract  uom 

the  same  quarter  to  the  same  purpose  .§    Strabo  also  mentions 

'  both  the  solid  and  Uquid  varieties  of  naphtha.     He  states  that 

it  maif  be  extinguished  by  a  very  large  quantity  of  water',  but 

that  it  may  be  quenched  by  dust,  alum,  vinegar,  or  birdlimelj  (iSp). 

He  alleges  the  authority  of  Eratosthenes.    It  would  probaoly  be 

no  difficult  task  to  multiply  yet  further  our  references  to  early 

Hoathorities,^  but  enough  has  been,  I  think,  adduced  to  show 

that  the  Greek  fire  was  known  to  the  Romans  before  the  time 

of  Callinicus,  or  even  of  Constantine. 

l{)as8totiie  paragraph  quoted  from  the  Speculum  Regale. 
This  is,  as  Dr.  JVI.  justly  remarks,  very  obscure.  To  me  it  bears 
the  appearance  of  an  extract  from  some  Scaldic  poem ;  at  least, 
it  IS  conceived  in  the  metaphorical  style  of  their  versification. 
i  should  decidedly  prefer  reading  with  the  MSS.  elldligum 
for  ^ituriigum  lo^a  (q.  d.  ignes  flammeos).  Skialldar  Jautun 
wduld  poetically  DC  used  to  express  the  gigantic  destroyer  of 
i-  shields,  or  even  of  fortifications  (hostis  giganteus  testudinum) : 
the  incurvus  (biugur)  may  refer  either  to  a  large  cross  bow  or  to 
V  the  spring  of  the  bahsta.    This,  it  maybe  said,  is  a  forced  inter- 

.    «  PSd.  Hist.  Nat  1. 8,  c.  104. 
-  ,4 .  t  V.  Cteiiam  in  app.  Heiodot.  Wesseluia.  p.  860.    V.  et.  Plxn*  Hist.  Nat.  L  9, 

tCtes.  ut  supra,  p.  864  §  Gtes.  p.832. 

Sttsbo.  Ed.'Oxon.  p.  1055. 
tHave  not  had  fhe  omkntunity  of  consulting  V^etius,  the  Poliorceticon  of  Lipsittiy 
the  w(Mtt'of  AYfiftn,'dr  of  QmntiikCaMbs;  dr^lMi  ^ottuy  oC  IhRafiE^«    Ifrs'^ffifibssoab 
i^PJinjr  ftod  Ammianua  JtfarceUinus  are  imfoitanatdy  inAMsat  wAn.  ' ' 


pc^tation,  l)ut;  many  of  their  weU-kibwii  ;qPt&j;^|^Q^^^^ 

aspect  far  more  harsh  and  enigmatical.*        -^  ■    ,\ ."  v\    -'  \;"^| 

On  the  subject  of  the  Greek  fire  meatipaed .  liyJ^^^ 
regret  that  I  cannot  see  quite  so  clearly  as  Dr.  M.  does,  the 
proof  of  its  resemblance  to  any  thing  in  our  modem  artillery. 
The  term  petrarium  or  perriere  seems  to  have  been  applied  com- 
monly to  that  variety  of  balista  which  threw  large  stones.  Had 
itbeen a md^ar,  Joinville  would,  Ishould think, have  mentiooied 
its  novelty.  There  must  be  some  discrepancies  too  in  the  M$»; 
text  of  bis  description.  The  only  edition  within  my  reach  (Pmfkp 
8vo.  1785)  does  not  anywhere  mention  the  carcase  as  sent  from 
the  b6ttom  of  the  Pernere.  Allowing  this,  however,  to  be  thu 
correct  reading,  it  would  be  equally  descriptive  of  that  variety 
of  balista  in  which  the  missile  ppdy  was  projected  from  a  cup 
attached  to  the  end  of  a  lever  strained  backwards  until  parallel, 
or  iiearly  so,  with  the  horizon.  Joinville,  moreover,  states^  tbat 
the  fire  was  extinguished,  and  that  in  one  case  by  a  single  maj^j^ 
^Iparung  home  que  avions,  propre  a  ce  faire."  Infact,'the  dr^  ' 
ox  th^  honest  chronicler  and  his  companions  was  not  so  m^i( 
that  of  personal  injury  from  the  fire,  as  from  the  destruction  '< 
th^ir  wooden  cuniculi  or  cat-castles  (chatz  chasteilz).  It  woutd 
surely  be  beyond  the  power  of  a  single  man  to  extingmsh  a  c^issi^ 
filled  with  an  inflammable  compound  of  which  nitre  made  apa^^ 
ivhile  a  barrel  or  cradle-full  of  tow  dipped  in  bituminous  matijejCii 
if  at  a  distance  from  any  thing  else  innammable,  might.be  smo- 
thered up  with  sand  and  dirt  at  no  great  peril.* 

In  later  times,  the  use  of  artilleiy  appears,  as  Dr.  M.  remarks, 
gradually  to  have  driven  the  Greek  fire  off  the  stage ;  but  as  its 
use  decreased,  the  recipe  for  its  fabrication  became  much 
more  complicated  and  mysterious.  V.  Biringuccio  f  gives  a 
most  formidable  list  of  the  substances  required  for  ensunng  the 
highest  degree  of  success  in  such  compounds.  Among  these 
the  oleum  sulphuris  is  almost  invariably  prominent,  an  addition 
which  must,  by  decomposing  the  nitre,  have  rather  lessened 
than  added  to  their  force.  The  very  intricacy  and  clumsiness  of 
his  formulae  show  that  such  mixtures  were  becoming  rapidly  the 
objects  rather  of  quackery  than  of  practical  use.  At  a  still  more 
recent  period,  Fludd,  the  well-known  inystic,  declined  revealine 
ithe  composition  used  for  fire-pots,  as  being  a  secret  whi^ 
belonged  to  his  country .;]: 

*  My  edition  of  Joinville  containB  a  long  note  on  the  Greek  fire  by  the  leatnec^^ 
Fresne :  he  curries  it  no  higher  than  Callinicus.  He  quotes  two  remarkable  rassam 
firom  the  Tactics  of  Leon  and  the  Alexias  of  A.  Compena ;  but  there  is  some  dbae^^Slj 
lb  his  interpretations,  especially  of  die  latttt ;  an^  I  have  not  at  pMseot  aibiMi'l^ttta 
;4niginal  text  of  eiUter*  -.         >  i ;  >  .  *•  - 

t  Pirotechnia,  L  10,  crO.    The  same  .writer  gives  Q.  1%  &  5)  avcnnpna  (^esolp^ 
of  a  squib  or  rodcet,  made  of  wood  or  iron,  and  capable  of  thlowmg  iBtoliirtf'arnMaM. 
Tbjs,  which  baa  been  transcribed  into  later  ^oika  on  ^^ysoteduiy)  or  some  ]fl»  mde 
Mttempt,  may  have  ff]ggeitdktbiB;,io(te|i«iP  IV^cVAl  ^^: :,  ' 
f  fludd  Mscroooiimas,  p.  i9^\  \ 


ISS^A  ^       Mz.  Moj/I^  on  an  Ekcirical  Phemnnemm.  43^ 

X  f(^s^r.;that  tJie  best  apoloey  which  can  be  offered  for  the 
lengtfi'&f  this  memorandum  will  be  found  in  its  date.    It  is  alT. 


BeCeve  me,  my  dear  Sir,  very  truly  yours, 

J.J.  CONYBEARB. 


if  

#*».'■ 

'  la  looking  over  Ctesias,  I  found  a  curious  anticipation  of  the 
uief  bf  conductors  for  lightning  which  I  do  not  recollect  to  have 
fi(6M  noticed.  He  relates  that  a  certain  variety  of  iron  is  found 
iSSf  Itldia,  which/ when  fixed  into  the  ground  (viiyyofMyo;  nr  th  yii)|' 
hik  the  power  of  averting  storms  and  lightnings  {^fffrmfai)A 


'  1  would  take  this  opportunity  of  correcting  an  apparent  inac- 
C!atT .  in  my  account  oi  V.  Binnguccio.  He  is  the  first  writer 
itn  whom  I  am  acquainted  who  mentions  manganese  byit$ 
^esent  name.  Earlier  writers  (as  quoted  by  Beckman)  alluae  to 
s  use,  but  term  it  magnes,  or  magnesia.  I  might  have  added, 
diaib  Biringuccio  is  mentioned  with  respect  by  Du  Fresne  and 
Beckman.  Allow  me  to  apologize  for  a  few  errors  of  the  press 
which  have  crept  into  that  article  (originating,  I  fear,  in  the 
indistinctness  of  mv  own  handwriting) :  the  ludjan  scholar  wiU 
readily  discover  and  correct  them. — J.  J.  C. 


Article  V, 

On  an  Electrical  Phenomenon^    By  M.  P.  Moyle,  Esq. 
(To  the  Editor  of  the  Annals  of  Philosophy.) 

SIE,  HtMoHy  Nov.  6, 1628. 

;  The  following  circumstance  being  new  to  me,  and  finding  no 
i^ention  made  of  it  by  chemical  wnters,  induces  me  to  present 
it  to  your  readers,  some  of  whom  it  may  possibly  interest. 

On  constructing  a  thermometer  after  the  usual  manner,  with  a 
glass  tube  having  an  oval  base,  and  after  it  had  been  hermetically 
sealed,  I  found,  on  the  subsidence  of  the  mercury,  that  the  tube' 
^^'  not  perfectly  free  from  damp,  so  that  some  of  the  mercury 
siiclibeced  toita  sides,  and  prevented  its  regular  fall.  It  is  neces- 
sary in  this  case  to  subject  the  tube  to  the  heat  of  a  spirit-lamp 
J^^jfeliii  this  I  did  vrithout  admitting  the. air ;  and  when  the 

dfc^n  ?ii-.  ■.■;=■•:  :■■...... 


^  Mr.  Fait  ^Wtmj^&amri^3/fifit».  [33^. 

yk  \i^1ieated,  I  forced' jthiTmehitlty  fkbi  tlite^  biflb^>vMi^  the 
tt'df  ntyhand'iiast  th^  lifted' ^6t:=thrh«iatWiftl^gKtt] 
though  not  ^sihk^  and  as  the  xnercury  rose  in  a  gasMtis  (MM^' 
and  passed  to  thenpp^rendoftlie  tiibe  i;i/heMit'ivto'conde»tted; 
I  wti&gtrock  witii  thei  phenomenon  of  a  vivid  flash  of  light  (par-> 
ticularly  observable  in  the  dark)  of  a  bright  blue  colour.  'Hiis 
continued  so  long  as  the  heat  was  sufficient  to  raise  the  mercuiy 

to  9  gasQoys  staS^. ,..    =     .         .  : 

^ . This,  light  9iuch  resembled  the  electincal  spiral  tube,  anii  a 
^QCHico^t  f^etitipn^of  the  expefinieiit'  ifw^  uhiformly  aCtc^tidetf 
ij^uT (lUQ^Utf  resujits.  I  now  admiiled  the  air,  and.  the  sami^ 
coTOCts  ^^.d  ELO^  be  produced.  On  u^g  a  tube  of  largeif  dimen- 
sions^ ana  under  Similar  circumstances^  the  effect  wa^  milch 
more  striking. 

I  at  first  suspected  that  possibTy  £he  mercury  might  be  conta- 
mips^t^  with  &  small  portion  of  zinc,  as  the  brilliant  light  so  much 
i^sembl^^  thaC  metal  in  a'  dtate  of  isnitioh ;  bn^  on  repeaftitog 
the  .^xperimeni  iii^th'  mer6i<ry  in  which  no  tn^i^  of  any'  atf  venCi^ 
^^\}f  3^%^^^^^  could  be  £dcbvered^  the  effects  were  ^ciiMy 
^  betoiret  I  ^j  Sir/ydu^  obecBent  servant^ 

M.  P.  MdytE. 


I ' 


AufiCLE  VI. 


On  the  Temperature  of  Mines,    Communicated  to  the  Cornwall 
Ueological  Society,  by  R,  W.  Fox,  Esq. 

Thb  high  temperature  which  prevails  in  mines  having  excited 
some  attention,  lam  induced  to  submit  to  the  Cornwall  Geologi- 
cal Society  the  resiilt  of  further  observations  which  have  been 
made  on  tne  subject  in  several  mines,  since  my  last  communi- 
cation. 

At  South  Huel  Towan  copper  mine,  in  the  parish  of  St,  Agnes, 
the  iemp^rdtttbe  of  the  water  in  the  cistern  at  the  '^  sump/'  or 
libitofilk  of  the  mine  (45  fathoms  deep),  was  60^,  This  marf  be 
tak^n,  therefore,  as  the  mean  temperature  of  thd  streasas  of 
water,  #hi'ch  flow  through  the  deepest  levels^  or  galleries^  into 
the  cistern.  Two  men  were  employed  at  ohe  tnne  (that  is,,  8  in 
24  hours)  in  this  p^  of  the  Mine. 

Bait  ijscomb^  a  copper  mi&e  in  Devonshire,  depth  8!^  fathomis. 
Temperature  of.  watifer  {fa  the  fcistern  64°, 

Huel  Unity  W6dd,  d  tin  afad  copper  nrine  in  Gwetmap  Penrisfa^ 
deptn  86  fkthbtbiB.  Temperature  or  Water;  taken  as  berare>'  64°. 
F6uf  tdeii  betfstailtly  woTxed  it  thie  bottom  of  thii^'minei^  •;  r 

Beer  Alston,  a  lead  mine  in  Devonshire/  120  fathoms  wep ; 

if4fcr^-5^ofteinjf«lNwi^  -  >,al\  a^ 


ViSBS^  Mfn  Jl^x^antie  Temperature  of  Mine^  4^1. 

c.'PqMic^^^-  tin  and  copper  mine,,  in  the  pariah  of  Owennap; 
'I^IHaperatore  of  the  water  78^  in  the  lowest  cistern,  in  one  shaA^' 
wluoo  was  144  &thoms  deep.  Eight  men  were  constantly 
e{p|^yed  at  a  time,  at  the  bottom  of  this  part  of  the  mine, 
h^uieB  two  men,  during  the  day  (''  on  tribute  ").  The  tempera- 
t^Sf^'of  the  water  in  anomer  shau  of  the  same  depth,  and  tried  ia^ 
d^e  same  way,  was  80^.  Two  men  only  were  employed  at  a. 
time  in  the  levels  at  the  bottom. 

Consolidated  copper  mines  in  Gwennap.     One  shaft  is  15(X 
i^honis  deep,  and  tne  temperature  of  the  water  76^.    Six  men 


vr^joe  employed  at  a  time  at  the  bottom.  The  temperature  o£ 
the  water,  ascertained  in  the  same  way,  in  another  snaft,  of  tKi^. 
^mi^  depth,  was  8U^ ;  and  here  there  weref  eight  men  at  wbik 
at  a  time. 

.  ,  Huel  Friendship,  a  copper  mine  in  Devonshire.  Temperatura 
pf  the  water  taken  as  above  was  64-5°  at  the  depth  of  170  fa- 
thoms. The  number  of  men  employed  at  the  bottom  has  not 
been  reported ;  but  as  they  were  sinking  the  engine  shaft,  there 
oould  not  be  less  than  two.  There  is,  when  its  depth  is  consi^- 
^eredy  a  very  small  quantity  of  water  flowing  into  tne  bottom  o£ 
this  mine  ;  idr  it  requires  only  a  six  inch  box,  and  five  strokes  of 
the  engine  a  minute,  to  draw  it  up.  The  mine  is  situated  on 
very  elevated  ground,  bordering  the  granite  hills  of  Dartmoor. 

Although  the  temperature  ofthe  water  is  probably  more  than 
14°  above  the  mean  of  the  climate  in  which  it  is  situated,  it  is 
certainly  much  inferior  to  the  temperature  generally  observed  in 
mines  of  the  same  depth. 

/The  imdermentioned  mines,  being  partly  filled  with  water,  I 
give  the  temperature  of  the  water  remaining  in  each. 

North  Huel  Virgin,  a  copper  mine  in  St.  Agnes  parish.  The 
.1  temperature  of  the  water,  which  stood  at  39  fathoms  under  the 
gvidaGe^  was  60^. 

i  ■■  ITangiles,  a  copper  mine  in  the  parish  of  Kea.  The  tempera^ 
^tuM)  of  the  water  at  59  fathoms  under  the  surface  was  58% 
Nangiles  is  88  fathoms  deep  at  the  engine  shaft.  The  machineiy 
^fot  pumping  the  water  out  of  this  mine  had  very  recently  been 
';8et  to  work,  and  had  consequently  made  but  little  progress  ia 
:  draining  it.  I  mention  this  in  connection  with  my  remarks  on 
•  Iht.  jtomperature  of  stopped  mines,  in  order  to  account  for  ita 
r  not  being  greater.  The  veins  in  this  mine  are  large,  and  remark-r 
r.able  for  the  quantity  of  iron  pyrites  they  contain, 

Tresavean,  a  copper  mine  in  Gwennap.    The  temperature  of 

tiiettrater  standing  at  100  fathoms  under  tlie  surface  is  60%  and 

the  whole  depth  of  the  mine  is  170  fatlioms.     It  is  situated  on 

^deviated groimd  about  480  feet  above  the  level  of  the  sea,  and 

%'j moreover  in  granite,    in  which   the   temperature  generally 

appears  to  be  inferior  to  what  is  observed  in  ^'  killas,'    or  clay 

;  <jhl)85,#eqi«ri  depths. 

Huel  Mm4  copper,  nupe.    The  w^tei  w\^^  '\l  .c^^i^V^^  \^V^ 
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fedioms  from  the  surface^  30  fathoms  in  depth,  and j6P?  9^i^% 
i^raiture;  There  are  no  pumps  in  this  min^^  Jbut  'the  .waier^Ka^' 
recently  been  consideraDly  .reduced^  in  fonsequeace-.  p£^ 
veworking  and  draining  of  some  neighbouring  mines.;  alt  Si^ 
water  from  the  higher  levels,  &c,  mu^t,  therefore,  be  mixed  witl^' 
that  in  the  mine,  and  reduce  its  temperature,  which  is  ia  a  cqi)-: 
siderable  degree  prevented  in  mines/  which  are  furnished  wHK 

immps,  by  placing  cisterns  to  receive  the  water  at  differei^ 
eyels.  i  ' 

'  Mines  which  contain  much  water,  if  the  workings  have  beepi 
only  recently  renewed,  are  generally  of  an  inferior  tempa^ture  t<a| 
those  of  equal  depth  whi^  are  dramed  to  the  bottom.         < 

'  This  remark  applies,  in  a  much  gres^er  degree,  to  mine^ 
which  have  been  long  stopped,  and  filled  with  water;  in  confirm* 
ibtion  of  whichy  the  three  following  instances  may  be  given. 

■  The  water  in  Herland  copper  mme,  in  the  parish  of  G.winear, 
m  the  shaft,  at  the  adit  level,  31  fathoms  deep,  is  only  5^, 
though  the  mine  is  161  fathoms  in  depth. 

,  At  South  Huel  Ann,  in  the  same  parish,  the  water  in  the  sh^/t 
was  likewise  54^,  the  depth  of  the  adit  being  1 1,  and  that  of  tbi^ 
mine  23  fathoms. 

At  Gunnis  Lake  copper  mine,  in  the  parish  of  Calstock, 
which  is  125  fathoms  deep,  the  water  in  the  shaft,  at  the  adit 
level,  35  fathoms  deep,  was  57°. 

-  •  The  water  that  flows  out  through  the  adits  of  stopped  mine^'^ 
is,  I  presume,  derived  fropi  the  superincumbent  strata,  or  indi- 
rectly, by  displacing  the  water  in  the  shafts,  or  in  the  upper 
levels  that  communicate  with  them,  and  which  must  be,  ux,^ 
greater  or  less  degree,  more  accessible,  and  offer  an  easier  put* 
let  to  the  water  than  those  which  are  deeper  and  more  remote^ 
r  If  this  be  admitted,  it  follows  that  the  water  which  issues, out 
of  the  tops  of  shafts  of  stopped  mines  does  not  proceed  f^ppi  t^^ 
deeper  levels ;  but,  on  the  contrary,  it  seems  highly  probabt^^ 
that  the.  water  they  contain  is  nearly  stationary,  ana  as  it  d<>e/s 
Bot  readily'  communicate  heat  in  a  lateral  direction,  that  i^ 
temperature  may  materially  vary  from  that  in  the  shafts ;  whereas 
it  is  well  known  that  in  a  perpendicular  or  oblique  column  of 
water,  an  interchange  will  take  place  between  the  warmer  part 
of  the  liquid  column  at  the  bottom,  and  the  colder  at  the  top,  til) 
an  equality  of  temperature  is  produced  through  the  whole. 

.1  attribute  the  higher  temperature  of  the  water  in  Gu^^ 
Lake  shaft,  at  least  in  part,  to  the  very  elevated  ground  in  its 
immediate  neighbourhood ;  although  the  relative  temperature  pf 
the  water  in  the  shafts  of  stopped  mines  may  also  depend,  on  th^ 
greater  or  less  depth,  at  which  the  columns  of  water  comm^nic- 
ang  above  the  adit  level,  communicate  with  the  shafts,  or.-^tK 
Ihe  leveU  connected  with  them,  .     ^  ^r  .<   -ifo 

'.^J.W^^  t^^  working  of  Tinccpft  tin  and  coppe^  miin^;  j^jjQ^' 
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ii^AStlir  sto^^^  an  oppbrtunity  occurred  for  ascertaining^ 

^f^timjp^raW  of  the  water,  when  it  was  sunk  to  the  depth  of 
Jot  felhoins  nndenr  the  surface,  and  was  only  10  fathoms  deep; 
i^'^fiie/bottom  of  the  mine.  It  was  then  found  to  be  63°,  and 
tmk' was' before  many  men  had  resumed  their  labours,  or  indeed 
ally  of  them,  at  the  mferior  levels  ;  and  moreover,  at  the  time  of 
ijisSing  the  observations,  even  the  few  men  who  worked  in  the 
Haine  had  not  been  in  it  for  the  space  of  nearly  two  days. 

Near  the  middle  of  1819,  when  the  water  stood  at  the  same 
place  in  the  mine,  and  it  was,  and  had  long  been,  in  a  state  of 
nil!  wor*king;  the  temperature  of  the  water  at  the  bottom  was 
only  69°,  Perhaps  the  water  will  again  be  reduced  to  this  tem- 
perature, if  it  should  remain  at  the  same  depth  in  the  mine ;  for 
Id  not  reasonable  to  suppose,  that  the  droppings  of  colder  water 
down  through  the  shafts  must  affect  the  temperature  of  that  at 
tiie  bottom  f 

'  In  consequence  of  an  accident  in  the  steam-en^ne  at  Ting 
Tang,  the  water  rose  considerably  in  the  mine.  On  its  being 
again  sunk  to  within  10  fathoms  of  the  bottom,  the  mine  being 
1 17  fathoms  deep,  its  temperature  at  this  station  was  found  to 
be  63*6° ;  whereas  the  water  pumped  up  from  the  bottom  into  a 
cistern  immediately  above  the  place  of  observation  was  66°;  so 
that  the  water  seems  to  have  been  1'5°  warmer,  at  the  depth  of 
10  fathoms,  than  at  its  surface.  This  phenomenon  must,  I  think, 
be  attributed  to  the  under  current  from  the  level  caused  by  the 
action  of  the  pumps. 

A  fact,  communicated  to  me  by  a  gentleman  in  tlie  brewhouse 
bf  Barclay  knd  Co.  at  Southwark,  may  here  be  noticed.  Not 
long  ago,  a  weU  was  sunk,  in  order  to  procure  water  for  the 
i^upply  of  the  brewery.  They  did  not  attain  their  object,  until 
they  had  got  down  140  feet  under  the  surface,  and  cut  through 
the;  great  bed  of  clay,  which  lies  under  the  metropolis.  The 
water  then  rose  rapidly  in  the  well,  its  temperature  being  54^, 
which  it  invariably  maintains  at  all  seasons  of  the  year.  Now 
the  climate  of  London  and  its  vicinity  is  at  the  mean  temperature 
of  49'5*^  on  the  authority  of  Luke  Howard,  which  is  4*6^  under 
that  of  the  water  in  the  well.    ^ 

I  stated  at  the  last  annual  meeting  of  this  Society  that  a 
diermometer  buried  at  the  depth  of  three  feet  in  a  rock  in  a 
level  at  Dolcoath  Mine,  230  fathoms  under  the  surface,  indi- 
cated, during  eight  months,  a  temperature  of  about  76°  to  75'6*^, 
when  the  mine  was  clear  of  water.  It  has  subsequently  remained 
m  the  same  place  nearly  twelve  months  longer,  and  the  mercury 
lias  continued  stationary  at  75*5°,  notwithstanding  the  changes 
^  the  season. 

^'  Although,  I  think,  it  will  be  admitted,  that  the  bottoms  of 
our  jpiines  are,  for  many  reasons,  less  liable  to  be  influenced  by 
i£l^^atiti6us  causes  than  the  superior  levels^  I  shall  give^  the 
mSISS  '8f  i'iSfoai  obisemtidhs  «m<\e  X^ti  ^cr  \ft\»^^wj«»LW  «^ 
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yraterin  tbe  updermentioned  mines,  at  dif!^i^Dl  WVel^;  ^<li^B8 
^  as  it  was  ascertained,  of  the  air  also  at  the  ^anle  BtatioM|  fa( 
order  to  show  the  relative  temperature  of  both,  and  the  ratio  Ha 
which  it  increased  in  depth,  without  particularising  the'  teisMtf 
ia  which  the  experiments  were  respectively  made,  as  this  a^pewM 
to  be  unnecessary.  ; '  " 

The  mines  referred  to  were  South  Huel  Towan,  East  LiHOoiobt 
Huel  Unity  Wood,  Beer  Alston,  PoWice,  the  CoiisolidsitBd 
Minas,  Huel  Friendship,  the  United  Mines,  Treslerby,  Hiiel 
Damsel,  Ting  Tang,  and  likewise  Huel  Maid,  Xan^es,  Novtb 
Buel  Virgin,  and  Tresavean.  l^e  four  last  mentioned'  imiMK 
hftving  been  partly  full  of  water  for  many  years,  tlw  figotW 
■whicK  refer  to  them  are  distinguished  by  an  asterisk.  ■■:' 
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^j?l||>teki9g.tlie  iempemture  of  the  water  in  the  different  levels 

flf3)BJne^^  care  waa  generally  observed  to  select  the  largest 
9(it9(kmBy  and  to  put  the  thermometer  at  or  near  th^  places  vehere 

'|j^, first'  flow  into  the  mines,*  so  that  the  influence  of  any  heat 

'  &^  the  twines  seems  to  be  put  out  of  the  question. 

It  appears  that  in  dmost  all  the  mines  which  have  been  exa- 

'  |(^ed,  the  highest  temperature  has  been  found  at  the  bottom^ 
to4  it  is  deserving  of  notice,  that  here,  in  most  instances  that  I 

^hiw^  investigated  since  my  last  paper,  veiy  few  workmen  axe 
employed;  and  generally  their  number  increases  at  each  level  in 
mi^eiiaiiiig  from  the  bottom,  as  high  up  as  one  quarter^  or  eveii 

'  .oiUBhihird  of  the  way ;  so  that  not  very  far  from  the  middle  of 

'  mines,  they  are  frequently  the  most  numerous. 

At  a  level  180  fathoms  under  the  surface  in  the  United  Mines, 

'  r  find  the  temperature  of  the  water  which  was,  and  had  been 
during  12  months,  30  fathoms  deep  in  the  mine,  was  80^,  and  a 

^stream  of  water  flowing  into  the  same  level,  was  87°.  This  is 
only  lialf  a  degree  less  than  it  was  at  the  same  place  in  1820. 
At  that  time  about  400  men  were  employed  in  the  mine  eight 
hours  each  day,  and  about  50  on  an  average  for  the  remainder 
of  the  24  hours.  When  the  last  observation  was  made,  only 
about  200  men  worked  in  the  mine  eight  hours  a  day,. and  abouik 
60  during  the  remaining  16  hours. 

I  do  not  dispute,  that  in  close  levels,  where  there  is  no  cur- 
rent, the  presence  of  the  men  increases  the  temperature  -of  the 
air,  yet  it  does  not  appear  by  the  above  table  that  the  heat  of 
the  air  is  usually  much  greater  than  that  of  the  water  in  the  same 
places,  perhaps  on  an  average  not  exceeding  1°  or  2°.  In  many 
instances,  indeed,  the  water  was  from  1°  to  4°  warmer  than  the 
surrounding  air,  and  this  occurred  in  several  mines  at  or  near 
the  deepest  levels. 

Before  I  conclude  my  enumeration  of  facts,  it  may,  perhaps, 
be  desirable  to  state  the  temperature  of  the  water  which  flows 
through  the  great  adit,  and  is  discharged  near  Nangiles  mine, 
above  Carnon  Valley.  This  adit  traverses  the  principal  mining 
district  of  Cornwall,  and  extends  nearly  30  miles,  including  its 
different  ramifications,  and  more  than  five  miles  from  one  extre- 
mity to  the  other  in  one  direction,  and  three  miles  in  another. 

The  temperature  of  the  water  was  taken  near  the  mouth  of  the 
adit  about  six  weeks  since,  and  was  found  to  be  69'25°.  Richard 

*  Thomas,  land-surveyor  of  Falmouth  (author  of  an  interesting 
'map  of  a  large  portion  of  our  mining  district),  has  ascertained, 

"by  frequent  observations,  that  the  quantity  of  water  discharged 
by  the  adit  at  different  times  of  the  year,  has  varied  from  910  to 
1644  cubic  feet  per  minute  ;  but  as  some  deep  mines  have  been 
set  to  work  since  he  made  his  experiments,  the  average  quantity 
is  now  probably  greater.  It  appears,  on  making  a  comparison  of 
the  depth  of  the  water  at  the  time  the  foregoing  temperature 
was  ascertained,  with  his  calculations,  th'Oit  Vke  ^«|^^i^tv^,dv^- 
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cWi^d  "was  eaual  toMOO  cubic^  feet'p^'jqmilt^ci^ 
60,000  torn  per  aay.  '         ■:     .!     (ii '/  uoixSmioD 

-The  great  adit  is  divided  into  three  piinoipal  braaciic%  dim 
first  of  which  unites  with  it,  at  about  a  mile  fFom-itsrmiintlijiffi[i| 
commanicates  with  the  United  and  the  Consolidated  ^MSiee, 
Huel  Squire,  Ting  Tang,  Huel  Maid,  and  South  Huel  JewdgAs 
average  depth  of  which  mines  seems  to  be  about  ISOtatffi 
fathoms.  The  temperature  of  the  water  in  this  branch  fteasvthe 
junction^  and  about  one  mile  and  a  half  from  the  mines  iviqcib 
principally  supply  it  with  water  was  73*5^,  about  the  end  of  last 
month,  when  this  and  the  following  observations  werem^ides 
At  nearly  a  mile  further  on,  the  great  adit  is  divided  into  twb 
branches ;  one  of  them  receives  the  water  from  PoldicevHJMi 
Unity,  Huel  Unity  Wood,  Huel  Damsel,  Huel  Park,  i  Rose 
Lobby,  Huel  Hope,  Uuel  Grorland,  Huel  Jewell,  and  Huel  Clintai^ 
the  average  depth  of  which  is,  perhaps,  from  110  to  120  fathoms; 
and  the  temperature  of  the  water  in  the  branch,  at  about  a  mile 
from  the  principal  mines  above  named,  was  66'6°.  -  ; 

The  other  branch  is  connected  with  Treskerby,  Huel  Chanoeri 
Chacewater,  North  Downs,  Creegbraws,  Huel  Boys,  Cardrew,  and 
a  few  smaller  mines  ;  their  average  depth  may  be  estimated  all 
100  to  110  fathoms,  and  the  temperature  of  the  water  in  the  adit^ 
about  three  miles  and  a  half  from  the  mines,  was  65°.  ■'  ' 

I  have  not  ascertained  the  (]^uantity  of  water  discharged  fanpi 
each  of  these  branches  ;  but  it  is  evident  they  carry  off  not  onty 
the  water  pumped  from  the  various  levels  of  the  respective minesy 
but  also  that  which  is  drained  from  the  strata  under  which  they 
pass,  and  which  is  from  30  to  50,  and  in  some  placea  from  60  UBf 
70  fathoms  in  thickness.  '5. 

The  temperature  of  the  water  in  the  adit  is,  therefore,  even: 
more  considerable  than  might  be  expected,  and  the  differeneo 
observed  in  the  branches  may  be  attributed  to  the  relative! 
depths  of  the  mines  with  which  they  are  connected,  and  to  many 
of  those  communicating  with  the  two  last  mentioned  brancheil 
being  stopped,  or  partly  full  of  water.  .  ^    :i* 

I  have  mentioned  that  the  water  flows  into  cisterns  at  differed! 
levels  in  mines,  being  partly  or  entirely  retained  by  the  rock  on 
which  it  rests,  but  generally  from  the  strata  being  more  or less 
porous;,  some  of  the  water  sinks  through  it,  and  may  either  nifs 
with  an  inferior  portion,  before  it  flows  into  the  levels,  or  it  soaiev 
times  descends  m  numerous  drops,  or  small  streamlets,  froni'tbe* 
roofs  of  deeper  levels;  and  in  either  case,  it  must  produce  moN^ 
or  less  influence  on  the  temperature,  and  prevent  its'  being  mi^ 
form  at  equal  depths. 

If  there  we^e  a  perfectly  free  and  open  communication  betweetf 
the  various  portions  of  water  under  the  suriace  of  the  earft/ ij 
is  evident  that  mines  could  not  be  drained,'  but  the  pre»sursr(iyf 
the  columns  of  water  would  be  irresistible,  and  their  impetuosity 
overwhelming^'    ■  ■'   •■.-':\:\.:-\:r.    ■  i^.\  ^::.-  ■--':n:::v:  jriveH 


UifSbe  liigb  tleoiperaiture  in  mines  seems  to  have  no.  ndceMufjf 
cooaexion  with  the  minerals  which  they  contain,  since  wheve 
nto  fviiies*^  very  abundant,  the  heat  does  not  appear  to  be 
linat^  than-wbere  it  is  the  reverse. 

.s>^If)k«B  we  stiay  conclude  from  the  evidence  adduced  from 
vieioii0' quarters,  that  the  high  temperature  which  exists  under 
tiM  surface  of  the  earth  does  not  arise  from  causes  merely  local 
eif  accidental,  must  we  not  suppose  it  eitlier  to  have  been 
imparted  to  the  globe  at  its  creation,  or  attribute  it  to  some 
CMfsB  constantly  in  operation?  If  the  former  hypothesis  be 
adofited,  it  cannot  readily  be  conceived  that  the  heat  is  coo* 
dvoted  towards  the  circumference  of  the  earth,  .by  the  soUd 
ittbBtanceB  of  which  it  is  composed;  for  if  so,  the  internal  heat 
BWi^  be  intensely),  and  indeea  incredibljr.ereat;  besides,  numy 
facts  oppose  this  conclusion ;  among  which  it  may  be  proper  to 
potke  that  granite,  and  other  hard  rocks,  are  generally  of  rather 
an^Bferior  temperature  compared  mth  clay-slate,  and  other  move 
porous  and  softer  rocks,  which  are  worse  conductors  of  calorics 
It  is  true  we  may  imagine  water  and  vapour  to  convey  and  dif- 
ftne  heat  from  the  interior  of  the  globe  towards  the'surface,  and 
not  necessarily  adopt  the  conclusion,  that  the  heat  must  be  sa 
intense  at  the  centre  ;  but,  without  setting  aside  the  agency  of 
water  and  vapour  in  circulating  and  equalizing  the  temperature^ 
may  it  not  with  more  probability  be  supposed  to  depend  upon 
some  constantly  operating^  cause  ?  If  electricity,  for  instance,  be 
evolved  when  several  different  mineral  substances  are  brought 
into  contact,  and  likewise  in  the  process  of  crystallization,  &e. 
may  it  not,  in  connexion  with  the  strata  and  veins,  and  the 
almost  distinct  portions  of  water  which  abound  in  the  earth,' 
ako  act  its  part  on  a  larger  scale,  and  not  only  excite  heat,  but 
contribute  to  produce  the  extraordinary  aggiegation  and  posi- 
tion of  homogeneous  minerals  in  veins,  &c.  and  the  beautiful 
order  which  exists  even  under  the  surface  of  the  earth?  I  venture 
to  bring  this  forward  merely  as  a  suggestion,  hoping,  if  it  be 
thought  to  deserve  any  attention,  that  others  more  competent 
than  myself  will  investigate  the  subject. 

Note. — I  will  here  mention  a  fact  which  I  consider  to  be  con* 
nected  with  electricity.  Having  fastened  a  piece  of  iron  pyrites 
with  a  brass  wire  in  a  moss  house,  the  moss  being  damp,  I  found 
oo  the  following  day  that  the  wire  was  broken,  and  excessively 
bcittle,  and  the  parts  which  had  touched  the  pyrites  were  much  cor- 
roded*  On  one  occasion,  after  the  brass  wire  had  been  fastened 
once  or  twice  round  a  piece  of  iron  pyrites,  and  had  remained  for 
some  days  enveloped  in  damp  linen,  the  constituents .  of  the 
brass  wire  were  separated,  and  it  was  converted  into  copper 
wire  coated  with  zinc. 

Having  recently  tried  some  experiments  on  the  W'^er  icdken 
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from  (hfeiSotlom  of  sercfaiy^p'^inm^'i'^'^a  iVu^;Wwtui- 
•  stances,  tg  contain  in  Bolqtion,  a  very.iairRite  quantity .  of -yny 
iloraign  substance,  varyiog,  perbajw,  fr^^xa^^e  tojifp  or  six 
-  -grains  in  a  pint.   Its  relative  purity  «ppear»  tor  ttaye^w  reference 
-to  tbexlepth  or  temperature  of  the  min^s.;  forinG^aACa^.iSuel 
,,;Ai>r&h<uny  and  iDolcoaihy .  are  the  two  |le«pest,  ^^|^^pwo  of  the 
iwannest  minesin the  county;  and  the  water  jfnnn  the  boltotf  of 
these  miiies  does  not,  in  eitner  case/  hi>ld  in  soluti^  more  .than 
about  two  grains  offoreign  matter  in  a  piAt.   On.th&.othfrhai^, 
some  mines  ^Lboond  with  mnch  less  puie  water.    That  from  the 
^-  Consolidated' Mines  leaves  10  grains  of  residuum  from.^a.gmt; 
'^Huel  Unity« .  16  grains  ;  from  :Qne  shaft  in.  Poldioe,  19  ;  and 
'firom  another -92  grains,  frojv'thie  same  quantil^.    Ip  most  of  the 
jntne* water  that  I  have  examined,  the  muriatic  satts^.  especfiQly 
'the  muriates  of  lime  and  of  iron,  are  .moat,  abunda^iit.     I  have 
detected -murtWe  of' soda  in  some  instances,  particularly  in  the 
vwater  from  the  bottom  of  the  United  Mines^  the  Consolidated 
Mines,  Huel  Unity,  and  Poldice.  ^ 

Out  of  the  92  grains  of  residuum  produced  iroma'^inikiiof 
.>avater  from' one  of  the  engine  shafts  of  me  latter  inine,..4^1.gQ[yns 
proved  to  be  the  muriate  of  soda^  52  grains  the  muriates  of  lime 
^^fjiand  m^nesia^  chiefly  the.  former,  and  the  remainder JSll^ri^  of 
..  i4ion>  ^ana  a  small  quantity  of  the  sulphate  of  lima. 
^^;,-*iThe- water  from  another:  engine  shaft  of  the  same  mine  4^n- 
nVjtaiUied  4t  grains  of  muriate  orsoda,  and  about  13  grains  ojTi^e 
.vflpaonates  of  lime  .and- magnesia,,  and  the  carbonated  pi^de.of 
.v,ii^n.    All  the  mines  above  enumerated  are.situatedm,th&in^- 
T.^'p^r  of  this  part  of  Cornwall,  and  are  distant  seve^  Wl^  i^m 
*'  the  sea ! 


<,.* 


»  ■  Article  VII.  i  j 

On  the  Depression  of  the  Barometer  in  Dec,  1821 .    • '  ^ 

By  M.  P.  Moyle,  Esq.  ' 


or."? 


■lij  \\i\ 


*  •  (To' the  Editor  of  the  Annah  of  Philosophy.) 

SIR,  HeltUmy  Nov.  6,  1882. 

Perceiving  a  wish  of  Prof.  Brandos  in  the  Annah  for  Oct. 
that  every  particular  relative  to  the  great  depression  of  the  mer- 
cury in  the  barometer  in  Dec.  1821,  might  be  minutely  detailed 
as  it  occurred  in  England,  I  beg  to  give  my  observations  begin- 
ning with  the  24th  of  the  month. 


*    *.  *\    \i^^    y^^^^lC  vkrtVv 


•    I- 


^ 


Xffglg,Y,;t.i;r.'; 


tl?.     i 


i'': 


nil. 


90f/M"IV?    '? 


*»i 


,    ^  1  p.  m* 

>n»   J-     -^  10p.in. 
iollft;ttkt-0«.m. 

iif>ifJ  -  •       .JP-™- 
,  .  10  p.  m. 

^•^BiA  ii^  8  a.  m. 

Oil?   :r  .  ..'  ■.  lip.  m. 

tfXl*  ■■'■    10  P' m- 

rijj  tf»  .'-.i  JO  p.  m« 

.  ;/  ,       .10a.m. 
■^'r    '        11a.m. 

■i.'ij  ).•         i>m. 

i:.'"i.;»»i.,.  ■    Tp. m, 

11  p.m« 

Dm.  99»—  1  p.  m. 

i'/IlKb^Oi^  1  p.  m. 


^//•■. .. 


28-465 
88-285 
'«rHI80 

28*284 
28-326 
^•340 
28*S8S 

28*555 
28-683 
2fiKr8T 
S8f890 
21*87!^ 
27-830 
2T-i920 
27-652 
27*744 
27*821 
28-742 
2SH320 
^,•038 


Maan. 


28*296 
28*316 
28-455 
•26-786 


27*738 


Ther. 


37 
44 
43 
3» 
45 
39 

•m 

48 
42 

46 
49 
45 

50 
50 

42 
47 
50 
49 


Wind. 


B 

£ 

N 

W 

WWH 

NW 
•NW 

NW 
W 

w 

S£ 
S£ 

'  sw 

8W 

sw 

NW 
NW 
NW 


rfatiMNM 


StTCOgdl. 


Bmk. 
Brisk. 
Vdj  brisk. 

Brisk. 
Brisk. 

BoisteiDus. 

Boisterous. 

Boisteroiuk  . 

Very  brisk* 

BoisteiouB. 

Boisterous. 

Boisterous. 

Boistennii* 

Bdateroiis. 

Boisterous. 

BolsteTOus. 

Brisk. 

Brisk. 


W^eadier^ 


Cloudj. 

Heanr  dioiitta* 

Ckmdjr. 

Very  fine. 

Cloudy. 

Heavy  rain. 

^bovesSd 

Sho'irers* 

Heavy  ^bomtoh 

ShoweMi 

Gkmdy. 

Heavy nan,, 

aetLYj  ram. 

Heavy  rain. 

Showery. 

S^wory.  .  . 

Showery." 

Kam, 

Sbowtty. 


mmL 


*. , 


'0  -'On'the  28thy  the  mercury  was  at  the  lowest  level  with  us^ 

though  it  appears  to  have  1)een[  on  the  26th  on  the  Continent. 

""The  heists  taken  at  10/11,  and  1  b'dock/were  bymeasoring 

*tht^  column  of  mercury  from  its  surface  in  the  reservoir  by  an 

"'accurate  rule,  and  not  by*  the  graduated  plate  affixed  to  Ae 

iltstrument;  but  the  reservoir  is  so  large  tnat  even  this  great 

^"ifidl  made  but  0*034  parts  of  an  inch  difference  in  measuring 

it  by  the  detached  scale  and  the  affixed. 

I  should  in  the  next  place,  state^  that  Qiy  house,  or  rather  the 
site  of  the  barometer.  Is  105*30  feet  above  the  level  of  the  sea, 
for  which  elevation  there  ought  to  be  an  allowance  of  0*104  inch 
in  the  height  of  the  column  of  the  mercury.  This  will  reduce 
the  lowest  height  to  27*616,  for  27*620  -  0*104  ss  27*616. 
This  deduction  should. be  made  from  all  tb^  results  given  by  me 
for  die  true  height. 

I  am,  Sir,  your  obedient  servant, 

M.P.MOYXB. 


J  J./  • 

-VJlU 


Nm»  Siri$$,  vai.  iv. 


nl.    .^»^x  ^^'^  ^f^  1«  Baa  adi  is  St  io  i«>»0Msv  »  -  4-  f  Hm 

^utkey  Heath,  near  St9mnpfyi,ii  --,!-  f.i  fans 


o  •  o  o   c  &  1 


I'T.  Imiitaftibii  ^   Jupiter's  thiid  {  m  9^  lA'^^MI^^rni^^ll^lsfe^ 

^  ^  '  HlrtdBte'.  .«8^8^.»..»*.^.^..  C:  4T    98  .3&    Mean  Time^ttt  pieenwi 

Ha  •  lUri»iii .  .^11,1      ^^     Y..^*^».    is.^  r    lA     tn     onr     -»« ^.  rr:».^^.i  u!.2i:L. 


^^4  9^^  ^^BiO'^fM^   /»f    Jupiter's  first  <  14    10    27    Mean  Tj 


-        '(ll::/^4fr::J«ea)t^ 
Ckt  2i}.,ltelHMS(m  oT  Jupiter's  second  <     7    87    42    Mean  1 

tatemte l>rir  fit  v99:<  Me«i| Ti|nM^iiita«ridi* 


b 'Oieenwidu 
~/t;.-.,,^»    latdUie.. i    8    30    59    M«Mi Time »t Oraemrieh. 


^■1  ■  L  n 


incipal  theorems  of  compound  u^terest  a^iace  m  meAnmh 


pnnci 

ofPh\M^;^'ii0i  tliLkk>oft:f0)r  itg  ink^riion  therein. 

I  am,  Sir,  your^.u^le  derVant, 


-     /  i 


Afticle  !• — Let  P  be  any  principal  suihput  out  at  compound 
iet  :t  M  tbc,  ji.icrease  or  interest  of  I  /.  in  the  first  year,  then 

•  According  to  the  Nautical  Almanac,  me  'emersiai;.. should  jlave  taken  place  ttt 


will  I  +  -  s  atnouni  or  1^  at  the  end  <^  the  first  year.  In 
like  manner,  1  +  l-^vlYl  +  ii^  (l  +  J-j*  =  amouat  of 
1/.  at  the  end  of  the  second  year. 

(l  +  1)'  +  i  (i  +  ly-  (i  +  i)''r=  amoiintof  1/.  at  the 
end  of  the  third  yeftr. 

(l  +  i)'  +  i  (l  +  ly  =  (l  +  iy  =  amount  of  1/.  atth»- 
s,9iul  of  the  fourth  year. 

•*|^; ..5 , 

''''!'(l  +  ^)"  =  amount  of  1/.  at  the  end  of  the  nth  year.  'J^tfc* 
.'^lut  expression  be  multiphed  by  the  principal  P,  and  -  =  r,  we 

.ishall  have  P  (\  +  r)*  =  s  =  amount  of  P  in  n  years ;  from 

■*»whence  P,  r,  it,  may  be  found. 

.is'i^,-  ■^''l-  2- — If  the  payments  of  interest  be  supposed  to  be  made 
.^fit  m  equal  intervals  id  a  year,  then  will  the  interest  of  ]/.  for 
.^We  interval  be  -,  and  the  number  of  intervals  in  n  years  tn  n  ; 

..therefore,  by  writing  -  for  r,  and  m  n  for  n  in  the  last  equation, 

L^^ire  shall  have  P  (l  -f  £)"'  =  *■  I 

^^^^     When  P  =  1/.  and  m  infinitely  great,  then  will  (1  +  -]      J 

^^^f  K  a  number  coitesponding  to  the  common  log.  rn  x  *43429448k  I 

&c.  3  ■ 

fft   Art.  3. — To  find  the  present  value  of  P,  due  at  the  end  of  flf  1 

Y'  ^.Syxojvtiiiuin^the  Series  in  Art  I,  downwards,  w«  bavd  J 

.nun^it'  4-  -»l.     c=<  amount  of  Wi  1  ye^r  since.   UlNu      I 

.tu*.aA  -..^W  *t-  -1       =  amount  of  1/.  2  years  since^  1 

(1  +  -)      =  amount  of  1/.  3  veara  since,  I 

(1  +  -j      =:  amountof  W.4  yearsBioce;- i^Hor  "'«■ 

»  watq  n»iUi  »-*('■•  C^;('";l- ."  =  *^P4'>t  ^^^ 'f  "  y^^rs  since.  f  ^ 

"'""^""th'i'laBrexfitessldri  being  muhijiliedl^  ^etwincipah-Pj  and:l 

3  liii  ■  ^'-'-""       J 


i 


'4n  ■  JK\>4i<iMfttS^»CddM9MNMfciitotitL.  Pl^tt, 

'  jmafBt  value  of  P  due  at  ihe  end  of  n  vfaA. 
^'Ati.  f^If  the  pliyments  of  interest  ble«uppdsei!ix6'''¥e  iii£(S^ 

at  m  equal  intervals  in  a  year,  then  will —  =  ^* ;  see 

Art.  2.    If  P  =  12,  and  m  infinitely  great,  then  w^  a 


I  <     ^   1  —  It  r  -I-  -*-  ■  4-  I    .    4.  SixiL. 

V  ,-.  m/  .'.  ■:  .-'.'■ 

B5  anumber  corresponding  to  the  commonlog.  —  nrx  '43429448;. 

'&c. 

•-    Art.  5.-^If  the  priittnpal  P,  instead  of  ineieasins  aii  in  Art;  1^ 

dterease  in  the  same  ratio,  vre  shall  have,  by  a  like  manner  'o£ 

rgboning,  1?  (l '-  L)'  =  t>  (1  -•  rT  ='s,  flie  decrease  of  P 

p 

in  n  years,  and  tj— p;  =  «^  =  present  value  of  P  at  the'ead^of 

.  n  years.  Hence  it  appears;,  that  v^hen  the  principal  is  continu- 
ally increased  by  the  addition  of  the  interest,  the  present  value 
of  P  to  be  received  n  years  hence  vnll  of  consequence  be  le^ 
th&n  P;  so,  on  the  contrary,  when  the  principal  is  continually 

*  dkniiBshed  by  auMraclJfi^  the  interest,^  the  present  value  of  P,'td 
be  received  n  years  hence,  will  be  greater  than  P. 

Art.  6.— If  in  Art.  1,  w  P  •*=  #j  then  will  P  (1  +  r)*  fe:  ♦»  P'f 

•  therefore  (1.  +  r)*  =  w. 

Art.  7>— So  likewise  in  Art.  ft.    If  -  =a  *,  then  will  P  (1 — ^]p* 

=   -;  therefore  (1—r)*  ==  -. 

Art.  8. — To  find  the  amount  of  1/.  payable  every  v  years  diir- 
,  ingpB-years,  the  interest  payable  yearly. 

Let  1/^  represent  the  sum  payable  every  v  years. 
(1  *H'  ty  ^  aiaount  at  the  end  of  the  first  period, 


J-  -.  -di» 


(1  +  '■)"  =  amount  at  the  end  of  the  second  period,. 
(I  4  r)*'  »  amount  at  the  end  of  the  third  period, 


O    i    .-    o 


(1  +.  r)*"'  =5  amount  at  the  end  of  the  v  periods, 
therefore,  1  +  (1  +  r)'   +  (1  +  ry  +  (I  +  r)''  4-  ..... . ...; 

(1  +  ry—  =[|^yyl|  ==:  amount  of  U.  payable  every  v  yeam^ 

dupng  n  years (a)  ' . 

Art.  d.---Whc(n  r  =  1,  equation  (a)  will  become  %  ^^^ "  \  j^ 

VBOLwnt  of  ?o  .^smuj^y  ,9f  IZ._^^  P.^eiafre^jand.  a'.x.. 


'-♦. 


y^^,  Ration  (a)  Witt  become  ^  >.  ^^i^  .      cs^ambiiot  PitiC 

I.-  IV.   m/  :,       4  .-. 

payable  every  v  years^  when  the  interest  is  payable  m  equal 
times  in  a  yeair;  ^  :, 

>ir^.  11. — If  V  ^  1^  and  m,  as  .in  Art  10,  equation  (a)  wi 

oecome  ^ ^;;; ^  amount  tff  an  annuity  of  12.  per  annum/ 

0*£)  -»     -  : 


,  i-- 


wjben  the  interest  is  payable  m.  equal  tuu^  in  a  year%     •     ,e^  , 
Art.  12.r — If  t?^  instead  of  representing  a  multiple  of  wnoUi; 

ye^ifii,  represent  -th  part  of  a  yoar^  then  wiU  the  :expressiQn  i^ 
aHL  10  become  -  x  ,  "  *     =  amount  of  an  aniimt^^  of 

H.'per  annum,  payable  u  equal  times  in  a  year»  wheii  the.  interim 
r^st  is  papable  m  equal  times,  -  wiS  repifesent  the'aimfailyr«t> 

^rat,.  or  the  ~th  pait  of  ^beyeady -annuity.  -        .. 

Art.  13.— To  find  Hiepreserd  value  of  IZ.  payable  every  t>  yettxt^ 
during  »  years,  the  interest  payable  yearly.  .     •  t  ,  v  ' 

By  Art,  3, 

■  =  present  value  of  IZ.  at  the  end  of  the  first  penod,    » 
•r — —  =  present  value  of  IZ.  at  the  end  of  the  jsecondperio^.-i 
-J — —  =  present  vahie  of  1/.  at  the  end  of  die  third  period^  ^ 


-; =  present  value  of  U.  at  the  end  of  the  v  periods, 

(i+r)«      *^      _ -  ..*    -   *.'..  r> 

therefore,  ^  +  j^;!^  +  j,^  +  . . .  .v.  )^  ==  ;'^''^'^- 
f\\  l!  1     ^  present  value  of  1/.  payable  every  v  years,  during 

tt  years  . .  •.•  (••« «•#•••«••••«•«•.•••••  >'•••«••  •.c^  /•  •  • . «-.  tf'i 
^ilrr.''14.— ^"When  n  is  infinite,  the  last  expression  becomes 

'  J"  J  -  as  present  Value  of  ajperpetuity  of  all  such  fines.  ^TFpjf  j , 

in  that  case  (14-  r)^*^  w6uld  become  infinitely  raiali.  .' 
An.  15.<4i^When    v  sa  I,   the  expiea^iou  (j^^  ^^  \^^^;^\fiA. 


^.      as 

_  present  Ti4ue  of  1/.  per  aamni  (&^mi!lt$vm^l4»^q 
n  j^  £ — L—f — rs  pref  eat  value  of  an  annuity  a  font  yeari. 

ilrf.  16.— When  in  is  iiifimte,         .   will  be  nifi^tdy  isnwll]^ 

and  may,  therefore,  be  neglected,  the  last  expression  in\  jth^'  j 
cue'^vtld'i^cbine'i  ^'pikim^tau^t^m^Bbx^      f4fMi^ 

yemy  torerev..  .'•  :.    ..:^.  ..-^  ■■-:7.  .  *•..*  :;••  -^.-i,.'  -^  ■-  ■■^.'■:  <  -vrjif 
^ilriT^l?.— tf  iha  tnieimtHinLyaU^  'W^  iP^8f!/i9t 

1  -  (i  +  1)""**     -"■       *-  »•  * '•  ^  n  ^nl  b 
equation  (&)  will  become  -- — ^   '^  ?- s  present  value  of  IL 

^yAXH'^ffttf^  yocuns,  when  tire  iiiteresi  iVpayalde-^  (nj^S^^ 
tillJf«vte«3Fw..  -^  •  i--^U 

4l>»;'  If^If «  «^  ^,  J^ul  m,  as  «  Art*  17^  ^u?ktip»r<)^)b»Wr> 

, ^.^i-ii  +  -:j  .-.  .v,...j..ti 

becoii^e'—;-^ — -t— — =  present  Wue  6f  1/.  per  anntna  rarW 

ytNuni^teintfiest  payftki^e # equal  tiiiies  in ^year*     r   ;,  ,i.  ^ /  jj 
ilr^*19^f— If  an  annmty  of  !/•  per  annum  be  payable  u  times 

in  a  yeiar,   th»  will  tlie  eirpression  in  An.  1*^  becdil^'  -  "il:^^^ 
*"**V^ir    ■  ■  -■    -   ''''     ■■'■    ■•■•■    -^      '  ■''  '  'w    ^•ai;  ,5 

;f «  present  fiitiie'of an  ammity  of  l/Lperapqmijsl 


I  ./■    .  '\ 


iMtyaUe  u  equal  times  in  i^^ar,  when  tl)#  interest  is  payable  m 
equal  times.    (See  Art.  12.) 
Ari,%  20.<— When  u  ■■  m,^  ^he  ^^t  expression  will  become 

— J^^ —  m  present  vaide  of  :W  annuity  of  1/.  per  annum, 

when  both  annoity  and  interest  are  payable  m  e^ual  times  in  a 

. 21.~Whdi^ ui infiu^, and t(  s'Vit, ^^  '  *';  ^  idthe Wt 


R^ifir^VWrai9y.,wbei^bo]y^  .J^upau|te,AndJjater«st  are  pewable-it 
equal  timesln  a  year  for  evSIr,    (iSee  Art>  16.)  s     ~  ■>,  << 


s  present  Yaiue  of  the  perpetuny  of  1/.  p^  unum^  the  interefT^ 

Art.Sa.-^lL  in  Art.   19,  n   be  infinite,    then,,  9«I1  ^   x 
— 11     ^    ,    sa, present, vidae  ^f  the  perpetuity  of  1/.  per  annum. 


mtimeSf 
For  a  fuller  accpunt  on  i 

of  Interest  and  Annuities. 


'i 


"*?^» 


this  subject^  and  for  a  vamtyjof  ufto^v 


-,  "  f  J  *  - 
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fi^      f  1^  ^ 


Prom  the  preceding  articles,  the  state  of  the  population  of  a 
cMfiiVJr  ^ddi^^itf  ei#e«mManote  majr  e^sity  be^rd^ttwi^ft^ivjsq 
.  Jf  in  any  place  where  there  is  no  migration,  undrftiy  Jnti'tjilgij 
ofwpA]^ttb^  thir/lbUnvving  kw^the  kmounljb£4AM[  ^^ 

population  at  any  given  time  may  be  detennined  isjas  follows': 

1^(^15 — '^ ' '  ■'   •  " 

a  year,  then  wift**  -^  h  tt;&4^i8«Po  ttt fn-Bi?^ -iD:  «p;iilQniiu|tiii^ 
population  in,  the  fint  jear:   from  whe;ice  —7-  ?=  -5—  =  e. 

Now  if  in  Art.  1 ,  for  principal,  we  write  population|^for  r  we  write 
e,  and  (pr  s  we  put  A,  we  shall  have  P  (I  +  e)"  s  jD^d^^pi^ib^l 
hSUHSU  th*  ^ndf  of>  ywfs^  OeMiBee/  v  . :  r  J^  _£ 

I.  (I  +  «)• .  P  =«  A,  I  --  T^  +  ;\ 


If  m  P  =  A,  then  will  (1  +«)*  =  »i,  from  'Jvhence  9  =«  7-^ 
If  the  population  decrease,  we  shall  have  j-  -r  -  »  ~- .  P  ar 


*-^d6  <B|B,^  Jg^.»Jj^jnyj^jj^  ftl"jU*^/'w«Pg«Pf  I5ii%«K 


VII.  e«  - 1  -  (^)V  :r" 

ym.  IS  «  -— — ^.  .^^^ 

"  ■  ■...■.  -      ■       /    fT 

If  rj  a»  A',  then  will  (1  — •  e')"  ss  -,  from  whence  »  s«  /;►  *»  ■/ 
r-  /  .  (]-e')  «  -  p .  «i  +  /.  (1  -*«')]  =  period  io  which &*' 
population  would  be  reduced  -th  part     It  the  popidatioii  bo.  { 

increasing,  we  shall  have  by  substituting  in  Art.  3,  ^J[ 
poJDuiatidnVi  years  aiqce  ;  and  if  decreasing,  we  hare  by  Artl'6,  ■ 
^  '>^i;--  s:  population  n  years  since,  ^ee  Mr.  Milne'ft  Anmu^  ^ 
ti^,  vol.  i, p.  1031)  ...       r, 

i-  /i   »■       '.     ■  .  .  .  .  ...  if. 

II   — W^l^i^— »■— I  II  ' 

*  *    T     rf  •     ■  I.    * 
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Analyse*  o^  Bootfs,      *    ^       -'-  '  '   - - 


■!ic:» 


philosophical  Transactions  of  the  Royal  Society  of  Lomkm,  for 

18252.    Part  JI.  :        ;        . 

We  hasten,  by  our  promptitude  in  the  analysis  of  this  part>«  I 
which  has  just  been  published,  to  •compensate  for  oiur  tarduiie«sl> 
in  reviewing  the  former  one.-    It  contains^  the  following  papeni :  •■..» 

XIX.  Experiments  and  ObservaUions  on  the  Development  of \ 
Magnetical  Properties  in  Steel  and  Iron  by  Percussion.    By'  Wilf.i, 
liam  Scoresby,  Jun.  Esq.     (Commutiicated  by  1^  Humphig^/ 
.    Davy,  Bart.  PRS.)  r       i /; 

<' JDr.  Gilbert,  so  early  as  the  year  1600,  discovered  that  ijcoa . 
became  sensibly  magnetic  on  being  hammered  and  drawn  out/, 
wiule  lying  in  a  north  and  south  direction ;  **  but  Mr.  Seoresby 
cannot  discover  >f  that  any  magnetical  effect  by  hanmierjtsigihap// 
been  produced  beyond  that  of  occasioning  a  ^eviatioaiii-^wen 
compass  needle,  or  of  giving  to  floating  bars  or  neecBeSsitiiB^;!^ 
power  of  confomung  their  position  to  that  of  the  milgiletic 
meridian/'  :  i'    )4c 

-Mi^r  S.  having  already  '^  succeed^  in  determining^  iaa  gbttt^/ 
measure,  die!  principal  laviw  by  which  the  devebprnent;  andii 
.de8tructibni'^P«aaglielanL^Hk  JTQA'  ify  peiframic^^rtoowke&og^b 
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filkig»  bending,  &c.  lure^govein^d,''  and  which  have  been  pub^ 
Kshed  in  the  Edin.  PbitTmns.  for  1821,  cohflnes  himself,  in  the 
jMresent  communication,  **  to  the  apnUoation  of  these  laws  to 
practical  magnetism;  and  particnlany  to  the  construction  of 
magnets,  without  Ae  use  orany  magnetized  substance." 

"  In  examining  the  magnetical  effect  of  percussion  on  different 
lunds  of  iron  and  steel,  two  testa  were  employed ;  the  weight  of 
iron  that  the  body  would  lift,  and  the  quantity  of  deviation  that 
it  would  produce  on  a  magnetic  needle  when  presented  to  it  in  a 
certain  position,  and  at  a  certain  distance.-  For  the  first  teai^ 
coippaaon  iron  nails  of  different  sizes  were  made  use  of:  they  were 
of  the  weights  of  2,  4,  64.,  14,  24,  37,  46,  88,  130,  and  188  gre.  ' 
Fc^'the  purpose  of  seeming  a  good  and  tmrform  contact  mA  : 
the  mametized  bar,  the  oxide  on  the  ends  of  the  nails  was 
removed  by  means  of  a  fine  file,  and  the  extremities  were  tiienf 

folisbed  by  rubbing  them  on  a  Turkey  stone.    The  second  test  . 
employed  consisted  of  a  board  two  feet  in  length,  with  aIongi«> 
todinal  line  down  die  middle  divided  into  inches,  and  a  sensible 
pocket  compass.    To  guard  against  the  effects  of  the  magnetiank  ,' 
of  position,  the  central  line  of  the  board  was  placed  exactly  in  ttff 
east  and  west  direction  by  the  compass ;  and  as  the  board  was 
lud  horizontally  on  a  table,  this  line  was  known  to  be  in  the 
plane  of  the  magnetic  equator,  and  consequently  in  a  situation 
m  which  small  bars  of  iron  are  not  affeoted  by  the  magnetism  of 
position.    In  applying  this  simple  apparatus  as  a  measure  of 
magnetism  ;  the  bar,  whose  magnetism  was  to  be  examined  or 
compared,  was  laid  along  the  central  Une  of  the  board,  with  its 
nortn^pole  always  nearest  the  compass.     The  compass  waft,, 
placed  with  its  centre  at  the  commencement  of  the  scale,  so 
that  its  needle  was  exactly  at  right  angles  to  the  direction  of  the 
bal**;  ^^^  before  the  deviation  took  place,  its  poles  were  eqtii- 
dii»tant  from  the  bar.    The  distance  was  estimated  by  the  scali- 
ontiie  board,  and  always  represented  the  space  bd^ween  the  : 
ndrth'end,  or  nearest  end  of  the  bar,  and  the  centre  of  the  't^iii^ 
pai»(  Three  hammers  were  also  employed :  No.  1,  of  22  onncesV^^ 
sfp^%4i(\2  oances ;  and  No.  3,  of  2^  ounces  weight. 

With  this  apparatus,  anumber  of  experiments  were  performod,: 
several  tables  oiF  which  are  given :  and  their  general  results  are 
sttaied  as  follows : 

''^<>lv  A  cylindrical  bar  of  soft  steel,  6^  inches  long,:  and  * 
vumglomg  692  grains,  Ufted,  after  repeated  hammering  on  pewter 
aodPslone,  6^  grains ;  but  could  not  be  made  to  lift  a  nail  of  11 
gMihs*'  *    •  *,    .  •  ....  ...^„ 

014-S;  I%e  same  bar  hammered  verticallr  upon  a  pbrlou'r  pokei^ ; 
also  held  erect,  after  22  blows,  lifted  with  the  loWerehd>' 
wfcud£  wa«  a  north  pole,  68  mins  ^  and  onnsing'tt.  larger' ham* 
nteV|  reewred-  a  oonsiderable  increase  of  power,  prddoGing  «  : 
diffirtiott  irf  tha'Pompaas,  ^tftree'incfaeafdiBtei^ijDfiC^idegiees^^ 
further  hammerings  it  was  found,  rather  ^miiushed  than.  uvc5:e:<u6c. 


14»* 
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•d'(Jie«@ect^   Qb  the  bar  being  inT«rted,  so  that  die  portly p^.^ 

-""5  upward,  the  magQetiam  was  very  aearly  dcBtroyed  IJy.A, 

5le  blow ;  while  two  blows  changed  the  poles.     Hamoieciifg:, 

end  of  the  bar  in  the  plane  of  the  magnetic  equator,  jflM,' 

destroyed  the  polarity;  but  the  effect  was  not  fully  prodfit^ 

Dntil  many  blowa  had  been  Btruck.  '■', ■,!,■' 

"  When  the  poker  bad  been  previously  hanimered  in  a  y^w' 

cal  poBition,  an  increase  of  magnetic  effect  on  the   b^.Wsj, 

]  obtained,  a  single  blow  being  now  sufficient  to  enable  thebof  |*n. 

I   li&  about  20  grains ;  tmd  when  the  end  was  hammered  ipV>-A 

*  tind  of  cup,  so  as  to  be  easily  bruised,  the  bar  was  by  one  ^W, 

'  rendered  capable  of  lifting  between  30  and  40  grains.     AAecilft'' 

bk>ws,  the  nighest  effect  obtained  in  all  the  experiiae^ts  '^^.. 

,  produced,  the  same  bar  readily  lilting  a  nail  of  18$  grains,  DBtOgg 

-  nearly  one-third  of  its  own  weight !  . 

"  The  magnetism  by  percussion  was  found  by  subse^y^t 

'  eiperiments  to  be  augmented  when  the  length  of  the  bars^WMr 

I  increased;  tlius  a  quarter-inch  cylindrical  bar  of  steel  live;i)aciieH 

^  long)  afier  receiving  20  smart  blows,  produced  a  dedectiot),  ^^ 

'  tbe  needle,  at  the  distance  of  three  inches,  of  13°,  and  Ii|^e<l  §, 

'  graias.    Another  piece  of  the  same  bar  7|.  inches  long^  afi 

'  similar  treatment,  produced  a  deviation  of  24°,  and  lin^^  j 

grains;  and  a  third  bar  of  the  same  kind  12  inches  ^^^S'^J^ 

I  20  similar  blows,  occasioned  a  deviation  of  the  compass  CfM, 

and  easily  IJRed  S8  grains.    The  sliortest  bar,  it  was  ob^erj^e^ 

received  the  full  effect  by  the  first  two  blows;  but  the  Qthenj 

i»mtiaued  to  increase  in  energy  as  the  percussion  was  C0Qt)bi|eX. 

"Btese  bars  did  not  receive  apower  equal  to  that  first  used;  IJm. 

cause  was  probably  their  greater  hardness,  ^^  "  , 

■  *'3.  A  strong  magnet  properly  tempered  was  injured  Ji^  what-i 

eybr  position  it  was  hammered,  but  most  rapidly  when  the;  qgra 

I.  pole  was  upward.     After  no  further  diminution  of  its  magD^ismi 

%  cbuld  be  produced  with  the  south  end  upward,  a  quick  Ic^yoT 

r  Mwer  was  effected  by  hammering  it  with  the  north  pole  up)va^^ 

But  after  the  magnetism  had  been  reduced  to  a  certain  exMw(, 

by  hammering  in  both  positions,  the  power  became  nearly  ^- 

tlonary  ;  so  that  on  stnking  it  in  any  position  wilji  thf!  same^ 

hammer,  very  little  chance  of  intensity  occurred."  \  ^7 

Besides  these  results,  the  author  mentions  the  effect  orpei;ei^ 
Hbn  on  soft  steel  magnets,  on  softiron  not  magnetized,  andnon 
cast  iron.  Om  of  thejirst  capable  of  hfting  upwards  p£)j\feQj 
^ains,  wJien  placed  vertically  upon  the  poker  witn  itsuorlfi  pqjk 
npward,  bad  its  magnetism  destroyed  by  five  blows.  A,  baf^M 
n^t  iron  of  the  same  size  and  form  as  the  steel  bar  first  descrjow. 
'  «Bd  weighing  about  600  drains,  was  hammered  for  a  con^i^enin 
1^  time  while  held  vertically  upon  the  poker.  The  gr^teu 
■Beet : which  he  coidd.predDce  MJth  the  large  haoim|Tl-w|fiJL 


.defle(;tion  of  the  Gpmgass,peedle,»tthe  dist^tu:£oft^eu(^s. 
ff  13  degrees.    In  this  atate  ii.  Mi^d  -i.  aaJl  of  6^  grains*  but 
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rttt^^Afte  Ijf'  IT  trtinfe  weight.  ■  A  iCiSiihir  b«  of  out-iHiit 
b^aMe  capable  oflMingS?  grains ;  slid  after  it  htd  MiqatMd  i- 
tbfi  power,  its  magnetism  was  neaily  destroyed  by  fir*  blows  ■ 
wittf  the  north  pole  upward. 

T*fle  strong  magnetising  effect  of  percuaiien  on  Boft  stfld 
induced  Mr.  scoresby  to  apply  the  property  to  the  formation  of 
maVrtets.     In  accomplishing  this  object  he  took  particular  care 
thM'oQ  magnetic  substance  should  be  med  id  the  process,  . 
wMcyhe  describes  in  the  following  tenni : 

^"^  I  procured  two  bars  of  sof^  steel,  30  inches  long,  and  Ml 
inSS"brbac[ ;  also  six  other  flat  bars  of  soft  steel  8  inches  lo^,  - 
aria  half  an  inch  lyoad,  and  a  large  bar  of  soft  iron.     The  luge 
stiiraild  iron  bars  were  not,  howefer,  abaoiutety  neceaaaryj  i 

""" '  ■  *  well:  Dot  1 


c^tuon  pokers  answer  the  purpose  very  well ;  but  1  was  desi>  i 
ions  to  accelerate  the  process  by  the  use  of  MdMtancM  capable 
of 'hiding  the  developement  of  the  mmoettcal  propertieB  in  steel. 
l^k  large  iron  bar  was  first  haaimered  in  a  vertical  position.  It 
was  then  laid  on  the  ground  with  its  acquired  south  pola  toward*' 
tn^  aoDth;  and  upon  this  end  of  it,  the  large  steel  ban  were 
T^t^d  while  they  were  hammered;,  they  were  also  hammered- 
upoh  each  other.  On  the  summit  ofone  of  the  large  steel  baisi, 
e|^  oif  the  small  bars  held  also  vertically  was  hammered  in  sost- 
c^itin/and  in  a  fewminutes  they  had  all  acquired  connderaUe-^ 
lifwig  powers.  Two  of  the  smaller  hiua  coonected  by  two  sbert 
pieces  of  soft  iron  in  the  form  of  a  parallelogram,  were  bow 
r<^%^  with  the  other  four  bars  in  the  manner  of  Canton.  T%ese 
ff6r^  then  changed  for  two  others ;  and  these  again  for  tlte  laai 
t^i  After  treating  each  pair  of  bats  in  this  Way  fof'a  number 
of  ti^es,  and  changing  them  whenerer  the  oianipulationB  hod. 
b^^'  'continued  for  about  a  minute,  Ibe  .wfaole  of  the  baza  were 
aCl^gth  found  to  be  magnetized  to  aataMition,  eaoli  pair  readdy' 
lififeg  above  eight  ounces !  " 

-  ''^TX.  On  the  Allocs  of  Steel.  By  J.  Stodart.  Em.  FRS.Bnd 
iN.'  M.  Faraday,  Chemical  Assistant  in  the  Royal  lostitutiffls.! 
(^imunicatedby  J.  Stodart,  Es^.  FR&.) '     .  ■    ■       .,;" 

'We  purpose  to  give  this  most  important  papet  entire  is'an' 
elflV  number  of  the  .4n/;aft.  ■  .  ((■-.-■■i    , 

XXI.  Some  Observations  on  the  Buffif  CBatoftkt  Bhoii'tsd 
M||6htiDavy,MD.FRS.  .  '  '   "' 

^1^0115  communication  consists  of  obsernttions  on  tlie  thm  M»' 
lowiiig  subjects  ;  which,  though  important tt>  the  mfcdiottl'^hila>i 
Sp^^y,  are  devoid  of  general  mterest-Vnc^fhecaaiettftihebuf^ 
cSat  which  appears  on  blood  drawn  ffom  peii^ons  labiraringoH^F 
itminimatory  disease;  the  fallacy  or>ft .WeviitentdpiaiW)  tkWt 
0^^  Vge  of  those  morbid  adhesions  coniirecting  seroBS'^UecBbmie^' 
wlif<^^  ^e  BO  often  met  with  indisGee^^'^mayha'giteBscdatby! 
di#' strength;  and  the-flflfasicinsof-mH[nfet>iicl4ft«r-'death;& 


iradiction  to  the  belief  of  jmany»  tti»fc  th^f^j^^fey  Jifl  y^j^j^hMThw 
•fter  the  deBsation  of  vital  actio©.     ,    ^ /:.'  „   •  o+  b^f^'^qxosisw 
'^XXn.  On  the  Mechanism  of  the  i^pui^  ,' By . jBbsi)^ 
Esq.  FRS.  Surgeon  to  the  Foundling^. an4  A^sici^f^g^^^^         ij 
Bt.  jBarthoiomew's  Hospitlil.  .  ,;     fMhfililpi/    ^ 

Mr.  Earless  account  of  the  exquisite  mechaniBii^  '^^^^jBlWi  li 
and  spmal  canal  in  birds,  and  his  illustration  from  it  oi!;fJtl!k||bft) 
idology  and  pathology  of  the  human  spine,  csgn  sqaraeq^ 
abrioged ;  and  the  first,  unaided  by  the  plate,  would  be  ^i^a^fRI^^ 
intellidble.  '  •  ^  ,  .  ..,j| 

.  XXill.  Of  the  Nerves  which  (modate  the  Muscks  ,qf:tJl^f0gi^  ; 
tfi  the  Actions  of  Breathing',  Speaking,  and  J^jcpression  ;  ^mfiifi  \ 
Continuation  o/'  the  Paper  on  the  Structure  ana  Functi^ia^  SP^ 
Nerves.  By  Charles  Bell,  Esq.  (Communicated  by  Sij?  SlM^ 
plrry  Davy,  Bart.  LLD.  PRS.)  ,  ,        .r,.a. 

.  r or  the  anatomical  and  physiological .  details  here  :givei;i,  .f^lii 
their  applications  to  pathology,  we  must  refer  ourTea4ei8-totti(^< 
memoir  itself.  ...^,y, 

Mr.  Bell  informs  us  in  the  commencomeoit,  ^Vil^t  aib^jpi^f  .• 
practical  benefits  have  arisen  from  the  form^  papery  .thfit  iHni^^ 
.views  presented  there,  as  connected  with  general  science,  bi^^lg 
exrriea  into  practice,  have  enabled  the  physician  to  makfe  pfpif^; 
accurate  distinctions  of  disease,  and  the  surgeon  in  xemojfrmgi 
deformity,  to  avoid  producing  distortion  .'V  -csH 

XXI V.  Experiments  and  Observations  m  the  Newr:^  ^JtimLi 
stonefy  and  its  Products,  and  on  the  Formaiion  qfPnmh^^i  ,J6^;tfaitr 
Right  Hon.  Gteorge  Ejqox,  FRS.  ,  . ,  ^  :  it    n^uisnK 

'.  We  are  informed  in'  the  commencement  of  this  paper«  tha|ji^i|o 
loeiality  of  this  mineral,  and  the  singularity  of  its  ei^tm^al  ^iijpgi^.^ 
ters,  having  excited  the  curiosity  of  the  author,  h^tppj^  Mliisaiititge 
of  thefacihties  afforded  by  the  liberality  qf  the  Roy^.Sppie^'llfj; 
Dublin  to  make  an  analysis  of  it  in  their. laboratory;.  aod,.|»|J39|^[( 
induing  some  observations  oh  the  vaiying  chairs^ 
N^wry  pitchstone,  and  mentioning  that  Dr*ritton  se^n^^.tobiH^ri 
overlooked  two  striking  characters  of  it,  the  smell  and.  [Sti^pwV* 
ioily  taste,  he  gived  from  the  Transactions  of  the  ,Qeqlpgioi^  / 
Society  that  gentleman's  description  of  it^.  site  andchacactBqk^:^ 
'Mr.  Knox  adds  some  further  particulars  to  Dn  Fittpp'9.  g^fHc 
lo^cal  statement,  and  a  more  particular  acooimt  of  th^,c)jlam^Mh; 
of  Ae  stoniel  itself.  '  He  ofaee'rves,  that  *^  alUiio.ugU  tibte  neiiiilia^^  * 
4^racter  of  this  variety  of  j^itchstoneis  its  smelly  ye]l;».XVdliiif%,^ 
it  differs  from  all  others,  including. those  from  AriAJi.lo  Jii^" 
^fe^ee  in  which  it  is  disposed  to  divide  into  thjn  lamwia^^^^'f 

J krtoeness'to  disintegrate,  and  the  regularity  of  it^^ihxmboidtfr-; 
iragments.^' ■ '  ....-.■.•..  .•.-..  ».'-.•■.,'■.. 

A*  piece  of  the  compact  specimen  lost  .7*75  per  oen^.  bv  igoU  /.. 
tion  it)r  half  an  hour,  was  cnanged  io  colour  to  <t  jppitdlrjCrpvpn^  , 
retaining iis lustre;  and«^uthc^ta€ttukUjrfilUi^Ui«piOQif^(^^ 
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AM'tlfii^dd^fia^etifat :'  100  gnina  of  the  same  infkne  powder 
swcTQ^ezpoB^  tQ.  a  white  heat  .in  a  platinacrucible^  aniweie 
AliM^rted  into  a'TCKy  pale  leeL-green  glass,  losing  10  per  center 
-flCO'^.^anely  powdered  being  ignited  in  a  coated  ^ass  retort 
yielded  16  grs.  or  7*2727  per  cent,  of  a  colourless  fluid,  having 
i'Highdy  bituminons  smell.  **  'Hkt  stone  finely  powdered  fnd 
ptt^ted  on  melted  nitre  scintillated  a  little.'^ 
^^^'BAr.Knoz  next  proceeded  to  ascertain  the  constituents  of  the 
■dfh^id^  ibilowin^the  method  of  Klaproth  in  his  analysis  of  the 
pitchstone  from  Meissen,  which  analysi3  he  details.  In  ih«s 
nteiaing  the  Kewiy  pitchstone,  he  oDtained  neither  manganese 
ilbr  inognesia. 

"^The  muriatic  solution  divested  of  silica  evaporating  with  coo- 
•sitt^idble  rapidity,  a  black  powder  separated  trom  it,  which  .was 
.tasplable  in  acids,  and  burned  away  at  a  red*heat ;  it  was  ^t  6zat 
dtepected  that  some  caVbonhad  accidentally  got  into  the  liquor,. 
'Ml<  it  was  proved  to  belong  to  the  stone  by  repetition  .of , the 
experiments  and  by  other  circumstances*    It  was  ascertained  by 
■tiUr'pii>eess  with  nitrate  of  barytes  that  the  mineral  contained 
•idfla,' which  was  unmixed  with  potash  or  lithia. 
>Mr«  Knox  then  proceeds  to  describe  his  find  analysis,  .in 
•vttlkStt  -he  used  the  Mlaty-^ompad  variety  of  the  ipitchBtcmo,. 
jbM^tifpecimen  of  the   compact  one  having  been  exhausted^ 
H^  obtained  the  silica  in  the  usual  method  by  fusion  with  soda, 
'pi^^itated  the  alumina  and.  iron  by  ammonia,  and  separated 
•AtABi  1^  boiling  in  caustic  potash ;,  obtained  the  lime  by  preci- 
pitating the  solution  freed  nrom  alumina  and  iron  with  cartxmate 
•jQih^iodMLy  and  precipitated  the  alkaUne  solution  of  alumina  by 
nnmateof  ammonia.  :. 

'  5^We^have  now  arrived  at  that  part,  of  the  analysis  in  which  the 
>tdtti6t^'' Endeavoured  to  ascertain  the  proportion  of  alkali  «t 
thlJ^sHitohev  and  this  we  cannot  but  deem  defective. .  Our  che- 
idkNal  teaders  will  be  surprised  to  learn,  that  rejecting  th^ 
pMbflB(»''with  nitrate  of  barytes  as  tedious  and  liable  to  loss, 
'tUfti'bt^bbracic  acid  as  difficult,  and  also  the  new  process  bgr 
'•ialit&f^t,  Knox,  for  the  purpose  of  extracting  the  soda,,  boiled 
•10(H^Min8  of  the  pulverized  stone  in  dilute  nitric  acid,  takingim^ 
by*#Bterthe  soluble  part  when  the  fluid  had  been  driven  ofi*,  and 
ore^ciflgthe  acid  ;  tiiiiB  process  being  "  repeated  until  the  acid  ^ 
sertsHed  to  have  no  frirther  efiect."    TSj  this  method,  7-75  gra..6f 
nianllift^eif  soda  were  obtained,  giving  2*867  for  soda. 
.    ^«  iqppirehend  that  we  shall  be  supported  by  the  testimony  of 
allpei^jns  who  are  versed  in  analytical  chemistry,  in  affirming: 
thw  ft  is  impossible  to  extract  from  a  siliceous  compound  the 
'whole  of  the  alkali  which  it  contains  by  this  mode  of  operating. 
AigH^Vti£  result  by  muriatic  aci'd,  which  the  author  adduces  as^ 
coifBihxi'dtoiy  of  the  above,  his  statement  of  it  is  incorrect ;,  he 
6btefa^<H '  Ave-  ^grtdns-bf  -  chloride"  6f  sodhim,  which,  he  says, 
-^^iiuJLe  of  dry  soda,  or  oxide  of  sodium,  1*9^19%,  \^^\w^\xv^^ 


proportion  5^-5  to  2^  i  but  1-98198  ol'  (\ry  Goda  prDd«ee4h<(?W4 
offaydrate  ofsodu,  the  state  in  which  it  is  probablfiti^.i^j^ 
exists  in  the  sione."  ■.   ^^j 

Now  the  nitrate  of  soda  obtained  in  the  first  operaUoai'liHai 
an  anhydrous  salt,  the  quantity  of  alkab  indicated  by  -itisol 
dry  soda,  mere  oxide  of  sodium,  and  not  of  the  hydratc;^  MwU 
in  reality  the  results  ofthe  two  processes  do  not  agre«<     i<  oi 

Daring  the  process  with  muriatic  acid,  a  yellow  siijlj«titfc« 
baring  a  bitumioons  smfill,  was  condensed  on  tlie  i^id«  t^^he 
silver  co?er  of  a  crucible;  and  the  alcohol  which  hBd),)Keii 
employed  to  separate  thecbloride  of  calcium  from  that  ofs^um, 
deposited  on  evaporation  a  dark  oily  substance,  which  had  "  in 
empyreumatic  smell,  was  insoluble  in  ether,  bufr  dissolved  in 
spirits  of  turpentine,  and  inilamed  with  difficnl^  with  a  thick 
smoke,  and  pungent  odour.  Naptha  dissolved  it  only  in  put, 
and  changed  the  colour  to  grass-green." 

Mr.  Knox  next  endeavoured  to  obtain  the  bituminous  matttt 
of  the  stone  in  a  state  of  purity,  and  to  ascertain  its  quantity. 

In  the  first  experiment,  480  grains  of  the  dark  leek-green 
slaty  variety  were  strongly  heated  m  an  iron  retort,  to  which  was 
ftttached  aoeut  gun-barrel,  with  other  necessary  apparatus.  A 
quantity  of  gas  came  over,  and  when  the  retort  had  acquitbd  a 
red'heat,  some  water;  the  heat  being  ut^ed  further  a-aliv^tly 
coloured  oily  liquid  appeared.  The  gas  consisted  of  oarovnic 
acid;  "ofhydrogen,  whichwasjudged  of  by  itsinflaHnnatiau;" 
and  of  carburetted  hydrogen,  which  was  tested  by  exp^ioa  Jritii 
•  oxygen  gas.  The  receiver  had  gained  7-81  per  cent.  'JQwiJaily 
fltiia  haa  the  smell  of  tobacco,  and  burned  with  a  similar  ibrng 
to  naptha.    The  water  was  neither  acid  nor  alkaline,    -b/'n 

In  another  experiment  with  a  glass  retort,  2-83  pCricetik  ol 

■  pure  bitumen  were  obtained  :  in  another,  lOQ  gniinB  <kf  tbrabty 
compact  variety  lost  by  it^iiition  8-0  per  cent,  and  uponJlfiioii 

''  into  glass  0-6  more  :  480  grains  of  the  same  were  distilled  aiftei 
'     die  water  was  expelled  by  ignition :  bitumen  came  oteSftVand 

after  the  receiver  was  removed,  some  more  dropped  ftsMLthf 
^    retort :  the  latter  had  the  same  smell  of  tobacco  a»  tJt&rlbnDei 

products;  that  in  the  receiver  smelled  o^re  of  naptha,  todcini 
I    volatihzable  by  the  heat  of  the  hand.  rlOo 

'i        One  hundred  {grains  in  mass  of  the  M«saen  )»(ohitoi)tr  faffing 

ignited  in  a  platina  crucible,  opened  in  the  same  mannoe  atethe 

■  compact  variety  from  Newry;  on  fusion  into  enamel,  itbiat^tght 
per  cent :  4U0  grains  being  distilled  after  ignition  yieldedftMCiall 

I  quantity  of  bitumen  more  volatile  than  any  of  the  Jbrswt',  and 
'    having  the  smell  ofnaptlm.  -■  avnr 

One  hundred  grains  of  Arran  pitchstone  being  Jii^dtinlo 
glass,  lost  five  per  cent. ;  400  grains  yielded  on  dialilla^dnvDuie 
>i  water,  with  indications  of  bitumen.  !  ;/:/ 

Respecting  the  latter  substance  in  the  Newry;  hiiwralj  the 


.]     PkilosaphicMl^l^iiifMMutJlr  1823,  Peri  JL     ^>tlBi 
^IttiMbMiMqi^AiQadnlKte  hoom :  fOvtilA  than  tht  Mber, 

iBtt^  tf  not  entirely  amounting  to,  whiteneftti  I -imagiBe  tratrk  it 
)fi|wlSMMiMftkm  WiA'the  iron,  all  it  aeemed  in  general  to  Mcom- 
O'jHoiy  tiieiwflottOQB  of  that  substance,  and  ISO  modify  the  colDor 
ta4wl  malpietio  nropertiea  of  the  metal If  it  ahoold  be  #9and 

to  be  aMi^r  auDatance,  I  popoae to  oallit  netmne.    I  shoidd  not 
Mtii>nriiW>tfated'|  however,  judging  firom  the  ameU,  and  ita  bdlng 
>rfWfmtfia  fipom  water  l^  erapmtion,  if  it  were  found  to  contain 
Bo^rfcditAifc  in  eomfaination  with  naptha/' 
lOiuilfiriMdtef  the  au^^  of  the  pitchstone  of  Newiy : 

ni  bavlofev,  Sdica^ • , 72-800 

iaiAt  It  f[r,  .^AlvuLae* ••'••••••••••••«••••••  ••  11*500 

w^^.V,.li»n^...... M20 

^^  Protoxide  of  iron.; 3-03? 

leiiani  b.^  .  Soda.  ••,..••••.'.. ....•••    2-867 

ir»it  I -^     Water  and  bitumen  ••••••••••••••    8*606 

lew  dqt&^f  (fi  • 

A  -  i  jjharanpaii  iMdh  remained  in  the  retorts  after  the  distiBation  of 
a  btta^jpiBittal  waa jniimc^,  having  the  colour,  levi^,  and  magnetic 
^^jMpuiiea  of  the  natural  substance,  and  deceiving  artiitp;:  to 
naSmm  H)  iNhi  preaented  as  auch.  ^<  1 1  appeara  to  be  a  condition/' 
";Mi|«4H»tepaimenter/  *^  in  converting  a  stone  into  pumice,  that 
Aitt  ihMid  contain  a  volatile  substance,  which  can  only  be  rennwed 
^cbjriQie  sianedeffree  of  heat  which  ia  at  the  same  tame  neoesaaiy 
sntWk  MJMaiingtSat  sort  of  semi-vitiification  in  the  mass  which 

fenoers .it  incoherent,  hard,  and  porous/'  Some  greenstone. 
Id  MMfalqidlaiBt  1*2&  per  cent,  by  ignition,  was  treated  as  the  pitch* 
ftsitarii  hadiiiieen,  and-  became  converted,  partly  into  a  vesicular 
flOfgRsa^'Vmdjiartly  into- pumice* 

isAs  tEMlf<^iOlmem)aiieits  an  the  Changefthe  Egg  tmdergoet  dmfUtg 
bmlijinio/iaiPin  <rtg  jmnmion  Fowl;  iUuUrajM  Iw  mia^BpofjicA 
■A  jNibityn  >By  Sir  Everaid  Home,  Bart.  VPR&  .    :;, 

i8ancXD9(ltia*'CoaaiBmnc&tion,  the  progress  of  the  iJOrmation  ^f  ^ihe 
unbkM^tiii'lnuDed,  :^step  by  step,  firomr  the  fil«t.  appeai^oce 

of  the  molecule  found  on  the  yolk  before  it  leaves  the  pvsaiium 
gniid  tlROlxrinpfete  evdtition  •  of  all  it9  parts,  and  ita  leaving  the 
Mlabelb^^nfXhe  details  are  ittnstrated  by  a  series  of  micfcoscqnlcal . 
irf^MiHitoiQiis.by  Mr.  Bauery  and  cannot  usefully  be  giveawKhout 

\m^  tttpiBvennrd' proceeds: to  illustrate  from  the  resqlls>.4tf>the 

'-  investigation,  the  processes  by  whichthe  human  fsstue^md  that 

olfib^aMidilipeds  «flpe  formed^  soihe  circumstances  being  common 

anmn  mM^MJ  tthose  employed  in  the .  bird.      ./  ^  v;g 

"XXVL  Some  Observattoni-otiiiJanroiive.&ilibtifnnte.  .Sjpjfohn 

•dH3tavjl9iMD3'KlS,^u:t  rt..   ^}'.t,r\.'r,Ki>    t^'iffi   '■<^'   p:".:>^^y^^l 

•msBflfiiwXInii^Masmaisots  3lhis* '  {Mftwiby  iiobi^cwi^^^vV^i^S^^^'^ 
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aware  that  the  operatiaa  of  light  onconroBive  subliinitfa  l^jyt 
!beea  minutely  considered.    It  is  known  that  the  Uqmtr  ^jfl^ 

Syri  oxymwriatis  of  the  London  Pharmacopoeia  is  deooiiqK)f)|d 
y  light;  it  has  been  stated  that  the  compound  itself,  men 
.exposed  to  light,  undergoes  the  same  change ;  and  it  ha&  Jkapi 
recommendea  in  consequence,  to  keep  it  in  black  bottles/'    ... 

With  a  view  .to  acquire  some  precise  information  on  this  .8^ 
ject,  the  following  experiments  were  instituted  by  Dr.  D*  Some 
.corrosive  sublimate,  in  fine  powder  was  exposed  to  siinshji^.^ 
14  days  in  a  sealed  glass  tube ;  no  change  was  then  producM* 
A  solution  in  distilled  water  being  exposed  to  sunsiune  fpr(,U)e 
same  period,  calomel  and  free  muriatic  acid  resulted.  *^  Sonne 
liquor  hydrargyri-  oxymufiatis  and  solutions  of  corrostve  subli- 
mato  in  rectified  spirit  and  in  ether  were  exposed  to  -sunshiiie 
for  the  same  time."  In  the  forls^er,  calomel  was  produced;  wh^ 
in  the  two  latter,  no  change  took  place.  Oil  of  turpentine  beiqg 
poured  on  the  sublimate,  and  exposed  to  sunshine,  had  its  floidi)^ 
shghtly  impaired ;  but  the  suolimate  was  unaltered.  ^^  To  a 
saturated  aqueQiis  solution  of  corrosive  >ubUmate,  a  few  drops 
of  muriatic  acid  were  added  ;  and  to  another  saturated  solutioii, 
A  small  quantity  of  muriate  of  amnionia.  No  change  WjB^  pro- 
duced in  thesie  solutions,  by  the  action. of  light  during  eJcposme 
for  three  weeks."  .^.. 

*'.  From  these  experiments  it  inay  be  deduced,' -  continwB  flie 
author,  ''.that  light  alpne  ha^  not  the  power  of  decomposjiig 
Gorrosiye  sublimate,  and  that  it  does  not.  produce  the  effi^ 
•excepting  when  aided  by  affinijies  of  a  complicated  qaturj^^^  ,  , 

In  confirmation  of  this  conclusion,  some  other  expeiimi^otft 
.are  related.  It  was  found  that  37  grains  of  distilled  wajtfr  waie 
jpequired  to  dissolve  2  grains  of  corrosive  sublinxate  at  the  i^mlr 
-perature ,  of  ^7°  Fahrenheit ;  and  that  its  degree  of  Bolub^iitj 
increases  greatly  with  the  temperature.  Alcohol,  of  fl|»e(3i^ 
gravity  -816»  at  60^,  dissolves  half  its  weight  qf  the  ^aipe.^ab- 
stance ;  the  specific  gravity  of  the  solution  I*08i,  Twentjr  grains 
of  sulphuric  ether,  of  specific  gravity  *745,  took  up  7jgnuiiai  tbe 
ispecinc  gravity  of  the  solution  being  likewise  1*08.  The  mIt ent 
power  of  ether  does  not  appear  to  be  .increased  by  elevaJLioil:^f 
temperature,  or  diminished  by  its  reduction  ^  the  boiling  pQMit 
of  the  solution  and  of  pure  ether  seems  to  be  the  same ;  and  in 
the  act  of  ebullition,  the  solution  appears  to  be  decomposed* 

When  a  mixture  of  corrosive  sublimate  and  oil  of  turpentine 
is  gently  heated,  mutual  decomposition  takes  place.  ^'  Hie 
results  appear  to  be  modified  by  the  proportions  of  die  two  tub- 
stances.  When  the  quantity  of  corrosive  sublimate  is  large,  the 
whole  of  the  oil  appears  to  be  completely  decomposed,,  .wd  the 
products  are,  liquid  muriatic  acid,  calpmel,  ttid  charcoal.  .IVhtn 
the  oil  is  in  excess,  the  part  that  escapes  decomposition  ptiBOS 
over  impregnated  with  muriatic  acid;  and,  judgkig  finom  its 
smell,  appears  to  conisduaimimte^\v^ti\.vV}  ^iw^i&SmL<!ikJaaa^rJ' 
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'  ^fh/DtYj  believes  ''  that  changes  Very  similar  take  place  when 

l^tfniMftfiSpi -flfiiWIfthflib^  9fi  hfiflifid  with  hth<»r  cnUi^  hf%fh  vhliif>lfB  ftviil 


lit^  sablhnate  is  heated  with  other  bils^  both  volktile  and 
*1tiiM|'^  ftid  states  the  experiments  on  which  that  be6^  Is 
"16£bid!ed. 

"^^He'thfen  says,  ^  In  a  paper  published  in  the  Philosophical 
^TMUt^a'ctions  tor  1812^  I  nave  noticed  the  affinity  of  murisltic 

SLcid  for  corrosive  subUmate.  This  solution  may  be  considered 
"Sb'cottiposed  of  11  proportions  of  water,  1  muriatic  acid,^  and 
^'Wt.  In  the  act  of  forming,  heat  is  evolved.  •  At  74**  this 
^i^Otion  is  of  specific  gravity  2*412.  AVhen  its  temperature  is 
*i|fwered  a  few  degrees,  it  suddenly  becomes  solid,  and  forms  a 
^iUaAi  of  delicate  needle  crystals,  which  rapidly  melt,  ^hen  the 
''jtoiiiaining  vessel  is  held  in  the  warm  hand/' 
'*^;!Dr.  Davy  next  adverts  to  the  common  statement  in  systema- 
''iib  works,  that  corrosive  sublimate  is  soluble  in  the  sulphuric  and 
^uitio  acids,  as  well  as  in  the  muriatic  acid.  He  snows  from 
•ii^periment  that  this  is  not  the  case ;  and  then  proceeds  to  relate 
^'^e  following  terms  some  experiments  which  tend  to  corrobo* 
'rate  an  opinion  long  ago  entertained,  that  muriate  of  ammonia 
^Md  corrosive  sublimate  are  capable  of  uniting  and  of  forming  a 

lioiible  salt. 

'  V  In  the  diy  way,  there  appears  to  be  an  affinity  exercised 
IbMween  corrosive  sublimate  and  Ainriate  6(  ammonia.    A  mix- 

tpre  of  the  two,  in  the  proportions  of  34  of  the  former  and  6*75 
^H'lveigbt  of  the  latter,  heated,  forms  a:  compound  more  ffasible 
Iwl  less  volatile  than  either  ingredient  separate ;  it  may  be  kept 
•liii^  without  volatilising  by  tro  gentle  heat  of  a  spirit  lamp ;  on 

coolinff,  it  exhibits  a  very  light-grey  translucent  mass  of  a  funt 
S|Mtrly  uistre;  strongly  heated^  it  subUmes,  and  appears  to  be 
"^■jpttfftially  decomposed,  as  traces  of  calomel  and  free  muriatic  acid 

^ire  found  mixea  with  the  subhmate.  This  compouhd,  formed  of 
^Me  firoportion  of  each  ingredient,  has  tnope  the  character  of  a 
-  Akenueu  compound,  than  any  other  mixture  of  the  two  ingre* 
"ditots  that  I  have  tried." 

-/ '^«ln  th^  moist  way,  the  affinities  of  corrosive  sublimate  and 
^Dnriate  of  anmionia  are  better  maiked,  iemd  some  of  the  combi- 
.'nations  of  the  two  have  tolerably  well-defined  qualities.  •  The 
^Mkywing  have  the  best  claim  to  be  considered  distinct  combina- 
^tioDB  of  any  which  I  have  yet  made : 

:    No.  Witter.  Muriate  of  ammonia.    Cono8i?e  sublifnate. 

',.,./Jl    ......  9-00  grs 6-76   34-00 

^q"      2  , 9-00  3-37  17-00 

^^ -u3...<....  900  ......    3-37   ......    8-60. 

%t^. -. ,-.4.  -•....  9-00 :   ..     .10*12 26'50 

'w^  Kb.  I  is  liquid  at  140^ ;  on  cooling,  it  forms  a  solid  mass  of 
'qnj^e  ift;^tdft:    No.  S  is  liquid  at  86'',  and  solid  at  65^    In  the 


mi  mm  «mfr:8:f8t«iisir  Caitm.  Phit^iy  John  DlOftoa,  vol.  n.  p. 899. 

'^  rtxMmnSeri^fvohiivj  2« 


^qtiid  ferm,  at  the  temperature  jtist  mbtittdtied^  it  fe  dti 
gravity  1*98.    No.  3  is  liquid  at  55,  and  of  spfecifib^Mt^t 
"•No.  4  is  liquid  at  about  105° ;  on  cooling  slowly  to  W*,  It^de^ 
sits    some  crystals  which    are   four-sided  pnsms,    compojr^d 
of  facets  alternately  broad  arid  narrow."  •' 

Some  circumstances  are  here  mentioned  which  prove  that  cW- 
rosive  subUmate  and  muriate  of  ammonia  have  a  strong  affinity 
for  each  other,  and  among  them  the  results  of  an  experiment, 
from  which  "  it  would  appear  that  corrosive  sublimate  is  abott 
17  times  more  soluble  in  a  saturated  solution  of  muriate  of  am- 
monia than  in  water,  and  not  30  times,  as  is  stated  by  some 
authors/* 

"The  results  of  these  experiments,"  continues  Dn  D.  "led 
me  to  make  trial  of  some  other  muriates,  as  of  baryta,  magnesia, 
potash,  and  soda."  The  trials  with  these  substances  are  then 
described  in  detail,  and  it  is  inquired  respecting  their  results 
toward  the  conclusion  of  the  paper,  "  May  not  the  compounds 
of  corrosive  sublimate  and  common  salt,  muriate  of  magnesia 
and  baryta,  respectively,  be  considered  as  constituted  of  one 
proportion  of  each  ingredient?  The  definite  nature  of  the  com- 
pounds with  muriate  of  ammonia  and  potash  are,  perhaps,  more 
questionable/'  \^ 

It  is  next  remarked,  that  all  these  compounds  exhibit  the  pro- 
perties of  the  most  active  constituent,  and  the  paper  concludes 
as  follows  :  "  It  would  appear,  from  the  preceding  experiments, 
that  those  menstrua  which  have  a  strong  affinity  for  corrosive 
sublimate,  prevent  its  decomposition  when  exposed  to  light,  as 
the  muriates,  alcohol,  and  ether;  and,  on  the  contrary,  that 
those  solvent^s  which  exercise  a  weak  affinity  on  it,  and  hav^  a 
stronger  affinity  for  muriatic  acid,  as  water,  and  exceedin^y 
dilute  alcohol,  aid  the  decomposing  power  of  light.  The  prac- 
'  tical  application  to  be  deduced,  relative  to  the  formula  for  the 
liquor  hydrargyri  oxymuriatis,  is  obvious,  and  does  not  reqttite 
to  be  pointedout," 

XXVlI.  On  the  State  of  Jf^ater  and  Aeriform  Matter  in  Cavi- 
ties found  in  certain  Crystals.    By  Sir  Humphry  Davy,  Biatt. 
:PRS. 

This  novel  investigation  of  a  contested  subject  in  geology  f^e 
purpose  to  insert  at  large  in  the  Annals. 

XX  VI 1 1.  Some  Experiments  on  the  Changes  which  take  Plate 
in  the  fixed  Principles  of  the  Egg  during  Incubation,  By  Wfl- 
liam  Proiit,  MD.  FRS. 

'  An  abstract-  of  this  very  interesting  communication  will  shortly 
appear  in  the  Annah, 

XXIX.  On  the  Placenta:  By  Sir  Everard  Home,  Biirt; 
VPRS.  '  •       ' 

This  paper  relates,  primarily,  to  certain  operations  (>f  tJtWrt)- 
g^statibn ;  to  the  means  employed  by  nature  to  prevent  iWjj^ttVo 
different  genera  from  bteeding  together  ^  to  the  period  of  uteh)- 


•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 
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gs^t^^m;  an4  to, the  direct  cause  o£ parturition*  It  concludes 
jKf^titL  $,;SjpecimeD  of  a>new  mode  of  clafi^ing  animals  according  to 
f^.dinerence  in  structure  of  the  placenta;  or  where  this  is 
v^a^ting,  of  the  chorion ;  and  is  illustrated  with  seven  plates. 

XXX.  Of' the  Geographical  Situation  of  the  Three  Presidencies, 
Qaicutta^  Madras^  and  Bombay^  in  the  East  Indies;  and 
^,  .XXXI.  Of  the  Difference  <n  Longitudes  found  by  Chnrnxyme^ 
fiwr,  imdJby  correspondent  Eclipses  of  the  satellites  of  Jupiter; 
^Uh  some  Supplementary  Information  relative  to  MaaraSy  Bom^ 
bfiy^  and  Canton ;  as  also  the  Latitude  and  Longitude  of  Point  de 
(i^dkf  and  the  Friar's  Hood.    By  J.  Goldingham,  Esq.  FRS. 

The  following  are  the  results  of  the  observations  described  or 
-^numerated  in  these  papers. 

Long.  E.  of  Oreenwich.  Lat.  N. 

Madras,  the  Observatory ... .  80^  IT  21^'....  13°  4'  9-1^' 
Madras,    Fort    St.     Gfeorge 

Church  Steeple 80  19  42 

'  Madras,  the  Fort  Flag  Staff.  .80  19  44 

Calcutta,  Fort  WiUiam 88  23  39 

Bombay,  the  Church ....... .  72  64  43 

Bombay,  the  L^hthouse 72  63  36 

Masulipatam  Flag  Staff 81  12  24 

Point  de  Galle  Flag  Staff ... .  80  17      2 

TTie Friar's  Hoqd 81  36  3:^.  ... 

Canton ....113  18  23   ... 

On  the  coast  about  Madras,  the  tide  seldom  rises  more  than 

(tibxee  feet;  and  it  is  high  water  in  the  Syzigies  at  9^  26*";  the 

c  variation  of  the  compass  towards  the  end  of  1792  on  the  coast, 

-^.hout  a  decree  to  the  northward  of  Madras,  was  1°  3^  £. 

,   At  Bombay,  the  time  of  high  water  in  the  Syzigies  at  the 

,,]Pock  Head  was  IP  32"" ;  the  greatest  rise  of  the  tide  18  feet; 

V^eidium  rise  of  the  springs  164-  feet ;  variation  of  the  compass  in 

the  beginning  of  1791, 42^  69^^  or  43' W. 

XXXII.  Observations  on  the  Genus  Planaria,      By  J.  R. 
Jojinson,  MD.  FRS. 

This  paper  relates  to  the  natural  history  of  four  species  of  this 

.\g^ua:  P.  comuta^  P.torva,  P.  brunnea,  and  P.  lactea;  of 

which  Dr.  Johnson  describes  characters  and  habits,  but  we  can 

.  Pl9ly  notice  their  manner  of  feeding,  and  mode  of  perpetuating 

ihi^ir  species. 

.   There  are,  in  these  curious  animals,  two  ventral  apertures,  the 
..  iipper  of  which  gives  passage  to  a  long  flexible  tube,  and  the 
lower  conducts  to  the  ovarium ;  the  tube  they  frequently  project, 
9jad  it  nearly  equals  the  body  in  length. 

A  variety  of  aquatic  insects,  worms,  &c.  being  presented  to 

^<xaxfi  planariiBy  one  of  them,  after  the  lapse  of  a  few  minutes, 

, ,  fastened  upon  a  worm,  immediately  projecting  and  affixing  this 

jt^u^js ;  the  worm,  being  in  this  way.  closely  retained,  other  phana-- 

2h2 
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rie  came  forward,  and  completely  overpowered  it.  They  seldom 
attacked  the  worm  openly ,  seemingly  aware  of  the  difficulty  of  thu§ 
overcoming  it,  but  seized  i;|pon  it;^  as  it  were,  by  stealth,  gliding 

fently  underneath  it^  and  dien  projecting  and  affixing  this  organ, 
eeping  a  firm  hold  until  they  had  concluded  their  repast.  Dr. 
Johnson  at  first  imagined  the  sole  use  of  this  organ  to  be  that 
of  effectually  securing  their  prey ;  but  he  observed  that  while 
they  kept  it  firmly  affixed,  they  moved  their  heads  freely  from 
side  to  side ;  and  he  found  from  a  number  of  experiments,  that 
when  the  planaria  were  perfect  animals,  they  constantly  received 
their  food  by  this  organ,  and  not  by  the  mouth.  In  the  events 
however,  of  their  bemg  naturally  or  artificially  divided,  or  ci 
their  losing  this  tube,  which  was  not  unfrequently  the  case,  they 
took  their  usual  sustenance  by  the  mouth.  Thus  an  animal  fur- 
nished with  a  proper  mouth,  receives  its  food  by  another  organ, 
that  organ  being  placed  as  near  to  the  tail  as  to  the  head. 

The  i^,  ^c^eaand  P.  brunnea  "  are  oviparous,  producing  eggs, 
within  a  membranous  capsule,  each  ^g  containing  (at  least  thbee 
of  the  P.  lactea),  from  three  to  eight  young.*'  But  these  animal 
have  another  mode  of  perpetuating  the  species,  which  '^  does 
not  appear  yet  to  have  been  noticed;"  this  is  ''by  2i  natural 
division  of  the  body  into  two  portions,  the  head  part  reproducing 
a  tail,  and  the  tail  a  head,  in  about  14  or  more  aays,  depending 
upon  the  state  of  the  atmosphere.'*  Preparatory  to  this  division, 
the  posterior  portion  of  the  body  first  wiaetks,  and  a:fterwards  the 
animal  has  tne  ^segmented  app<earanC6  of  an  insect. '  '^  On 
the  third  day,  the  separation  of  the  helid  fi*om  the  tail  ttsuftUy- 
takes  place.  Whea  undergoing  this,  division,  they  remain  fe)^' 
the  most  part  stationary,  keeping  the  head  firmly  affixed,  twist- 
ing round  the  tail  from  time  to  tune  with  a  view  of  lessenitrg  iis 
adhesion,  and  thus  more  readily  effecting  its  disunion.  Almost 
ioAmediatdy  after  the  head  is  hberated,  it  is  seen  to  move  witK 
all  the  fireedom  of  the  unmutilated,  perfect  animal.  The  tail 
generally  remains  attached,  and  pnly  occasionally  shifts  its  situ-^ 
ation ;  but  if  touched,  it  moves  with  nearly  the  same  quicknfps 
as  th&  anterior  extremity,  preserving  a  uniform  gliding  motiofi^»?fv. 
THe  reproductive  power'  of  these  animals  when  artificial^ 
divided  is'aUuded.  to  by  Miiller,  Shaw,  and.  others  :  Dr.  Johnsoir 
describes  sbqie.  curious  experiments  on  the  subject.      .       i  • 

XXXUL  Some  Experiments  and  Researches  on  the  Saline  Qm-i 
tents  of  Sea-vHiter,  undertaken  vnth  a  View  to  correct  and  improve 
itfii  Chemical  Analysis.  By  Alex^disr  Marcet,  MD.  FRS. 
Honorarv  Professor  of  Chemistry  at  Geneva. 

,XXXiV.  On  the  Ultimate  Analysis  of  Vegetable  and  Animal 
Substances.    By  Andrew  Ure,  MD.  FRS. 

Dr.  Marcet's  paper^  which  displays  the  elegant  precision  that 
distinguished  all  researches  of  its  lamented  author,  shall  be  given 
in  ia  fiiture  number  of  the  Annals;  and  of  Dr.  Ure*s  communi- 
cation we  shall  take  an  opportunity  of  inserting  an  abstract. 
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Article  XI. 

SCIENTIFIC    INTELLIGENCE,   AND    NOTICES    OF   SUBJECTS 

CONNECTED    WITH   SCIENCE. 


I         ■        V 


I.  Death  of  Count  BerthoUet, 

The  decease  of  this  distioguished  member  of  the  French  school  q£ 
chemistry  has  recently  been  announced ;  it  took  place  on  the  6lli  of 
i^ovember,  in  the  74th  year  of  his  aee.  He  was  bdm  at  TaJloine,  in 
Savoy,  and  was  originally  of  the  medical  profession :  with  the  results 
of  his  labours  in  chemical  science,  our  readers  must  be  well  acquainted ; 
they  are  numerous,  and  of  the  highest  importance. 

II.  Green  Ore  of  Uraniumjrom  Comtvatt, 

In  preparing  some  oxide  of  uranium  from  this  substance,  I  hft^e 
found  that  it  contains  phosphoric  acid,  and  not  merely  the  oxides  (£ 
unanium  and  copper  combined  with  water*  as  has  been  stated.  In  the 
next  number  of  the  Annals^  I  purpose  to  give  an  analysis  of  diis  ore, 
accompanied  by  an  account  of  some  experiments  on  .the  oxide  of 
uranium. — Edit.  ^ 

III.  Prof  Berzelius  on  the  Sulphurets* 

I  had  intended  to  have  given  in  the  present  number  of  the  AnnaU  an 
abstract  of  the  remaining  portion  of  Berzelius's  menioir  on  the  sulphuiv 
ets ;  but  having  concluded  that  part  of  it  which  includes  the  alkaline 
si^hurets,  I  beg  to  refer  the  reader  to  the  Annales  de  Chimie  et  de 
Physique,  tome  xx.  p.  128,  for  the  remainder,  beginning  *'  Des  Com- 
bioaisons  Sulfures  Metalliques  avec  les  Aloalis."  This  paper  is  replete 
with  the  symbols  peculiar  to  Berzelius,  and  they  are  so  generally  unac* 
CQmpanied  by  any  explanation,  that  it  is  extremely  difficult  to  redupe 
them  to  an  intelligible  form ;  for  example,  in  about  20  lines  there  occur 
eight  symbols  of  the  following  kind  i  As  S^  +  6  ^^  SK-^EdU* 

IV.  Action  of  Magnesia  on  Salep,  ^ 

M.  Brandes,  of  Hoxter,  has  made  some  experiments  on  a  compound 
whidh  is  formed  when  calcined  ma^esia  is  put  into  a  solution  of  salep. 
When  20  grains  of  salep  were  dissolved  m  foiir  ounces  of  distilled 
wat^)  and  30  grains  of  pure  nutgnesia  were  added,  the  whole  betamoj^ 
afler  some  hours  solid,  and  jelly-Uke ;  and  even  after  a  mondi,  it  had  nbt 
assumed  the  least  putrid  ismelL  Carbonate  of  magnesia  had  the  saine 
effect,  but  in  a  smaller  degree.  Neither  the  white  of  eggs^  nor  traga* 
canth  gum,  a  weak  solution  of  isinglass,  nor  of  starch,  assumed  oh' 
addition  of  magnesia  a  similar  jelly-like  appearance.  The  mucilageof 
quince  seeds  deposited  the  magnesia  with  a  granular  appearance, 
and  the  solution  seemed  to  have  become  more  fluid.  Neither  lime  nor 
white  bole  produced  a  similar  effect  upon  the  solution  of  salep.  The 
jelly  is  insoluble  in  water,  fat  oils,  oil  of  turpentine,  alcohol,  or  a  solu- 
ti(m  of  caustic  potash.  Acids,  principally  sulphuric  acid,  dissoive  it  , 
partly  itfie  remainder  is  more  bulky  and  is  opiuescent. 
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V.  Ancient  AeroHfe.         "      ■    '"  "tinBlm. 

A  DaniBh  journal  mentiona  a  &ct  (talceo  from  tpe  Specuium  lleg^Ct 
sbookwdtteD  in  the  thirteenth  century  under  the  reign  ofthetJa^j^ 
king  Snorro,  andby  some  supposed  to  be  written  by  the  king  hims^n, 
of  which  it  would  be  interesting  to  ascertain  whether  any  tface 
remains  yct  in  Iceland.  .  Id  this  book,  is  told  that  in  the  churt^  of 
Kloena,  in  Iceland,  an  anchor  is  kept,  which  had  fallen  from  the  air; 
and,  adds  the  Danish  journalist,  it  is  probable  that  it  was  an  aerolite  Id 
form  resembling  an  anchor,  or  that  an  anchor  had  been  made  of  this 
meteoric  iron. 

VL  Mathematical  Larus  of  Electro-Magnetwa. 

Mr.  Barlow,  who  has  so  successfully  reduced  the  laws  of  induced 
magnetism  to  mathematical  principles,  has  been  equally  fortunate  in 
rendering  eiectro-magnetism  a  matter  of  computation.  The  battery 
he  employed  was  on  the  principle  of  Dr.  Hare's  Calorimotor,  and  the 
experiments  were  made  by  means  of  a  rectangle  of  stout  brass  wii:e,  each 
nde  of  which  was  four  feet.  One  side  of  this  was  open,  so  as  tofoike 
the  connexion  with  the  battery,  and  the  other  vertical  side  was  passed 
through  the  centre  of  a  table,  divided  into  the  points  of  the  compass, 
and  round  which,  therefore,  a  magnetic  needle  might  be  placed  at 
«ny  azimuth.  Ilie  two  horizontal  sides  of  the  rectangle  might  be 
slipped  up  and  down  on  the  vertical  wires,  whereby  the  length  of  the 
conducting  part  of  the  vertical  wire  might  be  changed  at  pleasure ; 
and  the  distance  of  the  compass  itself  from  the  vertical  wire  might 
also,  in  like  manner,  be  varied  ad  Ubilum,  hy  merely  sliding  to  and 
from  the  centre.  From  his  experiments  with  this  apparatus, 
Mr.  Barlow  has  drawn  the  following  general  conclusions,  viz.  "  that 
every  particle  of  the  galvanic  fluid  in  the  conducting  wire  acts  on 
every  particle  of  the  magnetic  fluid  in  a  magnetized  needle,  by  a  force 
which  varies  inversely  as  the  square  of  the  distance ;  but  that  this 
action  is  neither  to  attract  nor  to  repel  either  pole  of  the  magnetic 

S articles,  but  a  tangential  force,  which  is  reciprocal  between  the  two 
uids,  and  which  tends  to  place  the  poles  of  either  at  right  angles  to 
those  of  the  other,  and  to  the  right  line  which  joins  them.*'  This 
theory  is  said  to  be  applicable  to  every  phenomenon  that  has  yet  be«i 
observed  in  this  new  branch  of  natural  pailosophy:~-(Edin.  Phil.  Jour. 
¥ii.28].) 

VII.  Azotic  Spring)  in  North  America. 
In  the  south-east  comer  of  the  town  of  Hosick,  Renssdaer  eoun^. 
New  York,  are  three  s[)rings  comprised  within  about  four  or  five  ac»s 
of  ground,  from  which  issues  an  incalculablequantity  of  purenitrogSi 
MS.  It  seems  to  rise  from  the  gravel-beds  beneath  the  water ;  by  iM^ 
■mg  upon  a  surface  of  the  gravel  equal  to  five  or  six  inches  square,  a 
quart  of  the  gas  may  be  collected  in  an  inverted  jar  or  bottle  in  ten 
seconds. — (Ibid.  p.  38T,  from  a  Geological  Survey  of  the  County.) 

Vin,  A  nem  Mineral  called  Gibb^te. 

This  substance,  named  after  a  celebrated  American  mineralesftt, 

was  discovered  by  Dr.  E.  Emmons,  in  a  neglected  mine  of  brown  h^ 

Biatite  in  the  town  of  Richmond,  Massachusets.    It  occurs  in  iri^gtilar 
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stalactitic  massesi  from  one  to  three  inches  in  length,  and  one  or  more 
in  breadth,  cunsistlii^  of  elongated  tuberous  branches  united  in  a  pa- 
llet flirc^ction.  It  is'ratber  harder  than  calcareous  spar,  is  blightly 
£^an:^ucid,  and  has  a  spcciflc  gravity  of  2*40.  It  does  not  e&rvatx 
i^Ii  acids,  and  whitens  before  the  blowpipe,  '■}. 

:' '  According  to  the  analysis  of  Dr.  Torrey,  of  New  Yorii,  who  Wu 
'JHihicuJarly  careful  in  ascertaining  that  it  contained  neither  fluoric  add 
nor. phosphoric  acid,  the  constituents  of  gibbsite  are: 

'«'  Alumina, ,.,.. 64>'8 

Water. 34-7 

Loss ^ 05 

xooo 

-     '(Ibid.  p.  388,  from  the  New  York  Med.  and  Phys.  Jour.  No.  1.) 

IX.  TungstateofLme. 
■A  Bpecinmt'of  Ais  sidwtuice  found  in  America,  and  analyzed  by  Mr. 
'Iwwtr, .  gave 

:    Tungsticacid 76-85  .  i- 

Lime .■ 14-36 

;:      ■■  -  Silica. 2-54  .    ... 

Oxide  of  iron lOS 

Oxide  of  manganese 0-31 

r.  Loss 0-79 

lOO-OO   . 
(Silliman's  Joiuaal.) 
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NEW  SCIENTIFIC  BOOKS 


Dr.  Henry  is  printing  a  Nev  Edition  of  his  Elements  of  Experi- 
^f^tal  Che^iistry,  wilh  great  Additions,  and  Alterations.  ^ 

A  Journal  of  a  Horticultural  Tour  through  some  Farts  of  F]aodeFS> 
^oUapd,  and  the  North  of  France  in  the  Autumn  of  1817,  by  a  Depit- 
tation  of  the  Caledonian  Horticultural  Society.  '" 


Transactions  of  the  Geological  Society,  Vol.  I.  Part  I.  Second  Serioir 
4to.  1/.  1  Is.  Gd. — This  volume  Gontains  the  following  papers  :  On  me 
Geology  of  the  Southern  Coast  of  England,  from  Bridport  to  Babbi- 
cetnbe  Bay ;  by  H.  J.  de  la  Beche,  Esq.  On  the  Bagshot  Sand ;  by 
Henry  Warburton,  Esq.  On  a  Freshwater  Formation  tB.fiofdw^ 
Cliff;  by  Mr.  Webster.  On  Glen  Tilt ;  by  Dr.  Mac  Culloch.  <Jm  tlfp 
Excavation  of  Valleys  by  Dilnvian  Action  j  by  the  Rev.  Prof.  BuA- 


Yjuii.  Qn  the  Icthyosauiw  ^d  Ple8io6a^rus,  by  the  Rev.  W.  Cony- 
bear^.  Outline  ofihe  Geology  of  Russia ;  by  the  Hon*  W.  T.  H.  Fox 
Strangways.  On  the  Geolojgy  of  the  Coast  of  France^  Department 
de  la  Seine  inferieure,  by.  liTj*  de  la  Beche^  Esq.  On  the  Valley  of 
the  Sutluj  in  the  Himalaya  Mountains ;  by  H.  J.  Colebrookei.Esq. 
Qa  the  Geology  of  the  North-eastern  Border  of  Benjgal;  by  H.  J. 
Colebrooke,  ^g*,;:  f^th  v^ous  9ther  F^pors  and  Notice ;  the  whole 
illustrated  by  24}  Plates,  Maps,  and  Se<4;ions,  many  of  them  coloured. 

A  Succinct  Account  of  the  Lime  Rocks  of  Plymouth,  being  the 
Substance  of  several  Communications  read  before  the  Geological  So- 
ciety of  London :  with  10  Lithographic  Plates.  By  the  Rev*.  Richard 
Hennah^  Chaplain  to  the  Garrison  'of  Plymouth*  •  Royal  8vo«     I2s. 

Select  Dissertations  on  several  Subjects  of  Medical  Science.  By  Sir 
Gilbert  Blane,  Bart.  FRS.  Physician  to  the  King,  &c  &c  8vo.  I2<. 

Lectures; in  which  the  Nature  and  Properties  of  Oxalic  Acid  are 
contrasted  with  those  of  Epsom  Salts.  By  Robert  Venables,  MD. 
T.  C.  D.    2s.6d. 

An  Address  to  Parents  on  the  Present  State  of  Vaccination  in  this 
Countnr,  with  an  impartial  Estimate  of  the  Protection  which  it  is  cal- 
culated to  afford  against  .the  Small-pox.  By  a  Candid  Observer. 
8vo.    S*.  .  . 

A  Guide  to  4he  County  of  Wicklow  i  illustrated  by  five  highly 
finished  Engravings  after  the  Designs  oC  George  Petrie,  Esq.  and  a 
large  Map  of  the  County  from  an  origmal  Survey.  By  the  Rev.  G.  N. 
Wright,  AM.    Royal  18mo.    7s* 


Article  XIII. 

NEW  PATENTS. 

J.  Collier,  Crompton-sti:eet,  Brunswick-Square,  for  improvements 
upon  machines  for  shearing  cloth.— -Sept.  27. 

W.  Goodman,  Coventry,  hatter,  for  ia^piovements  in  looms.-- 

Sept.  27. 

J.  Bourdieu,  Lime-street»  London,  Esq.  for  improving  the  prepara- 
tion of  colours  for  printing  wove  cloths.-^Sept«  27« 

B.  Boothby,  iron  works,  Chesterfield,  for  an  ijmprpved  paethod  of 
manufacturing  (iannon-shgt-^Sjept.  27. 

J.  Moxdi^,  Liverpool  merchant,  and  JvF'^^^r  ^M^^^^W  Com- 
mercial-road, engineer,  for.  improvementiS  in  ^ip  ^^jjooses  or  hearths, 
and  also  for  apparatus  to  be  occasionally  connected  therevrith,  for  eva- 
porating and  condensing  water. — Sept.274 

F.  L.  Fat  ton.  New  Bond-street,  watchmaker,u  fpr  improvements  on 
watches  or  chronoiQeters. — :Sept.  27. 

T.  T.  Behningfield,  High-street,  Whitecfaapd,  tobacco-manufactu- 
rer, and  J.  T.  Beale,  Christian-street,  St.  George's  in  the  f'Osh  cabinet- 
maker^  for  improvements  on  steam-endnes.— Sept.  2Y. 

J.  jPros^,^  Finchley,  for  a  new  meuiod  of  casting  or  constnicting 
foundations,  piers>  walls,  &c.—- Sept.  27. 
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.        The  obMt™fcnsui.™cli  line  of  ihe  mble  .pply  to  a  period  of  hrentv-fout  bQM 
■,t>|5i™mg«9^  M.on  th*  4I.J  in<li«,u,1  in Vhe  fiat  aSwpn-    A  d»«h  dawtSsS 


ffi  Mr.  Howarars  Meteorological  Journal.     [Dec.  1822: 


RESIARKS. 

■  ■  .'A 

TefUh  Monih, — 1.  Fine,  2.  Rainy.  3.  Cloady  and  fine.  4.  Foggj  autnmg: 
nary  frequent  lightning  in  the  evening:  some  thunder:  night  stormy.  5.rCl6#dy. 
€w  Cloudy;  windy.  7.  Cloudy.  &  Rain.  9.  Variable.  10.  Fiiie  mOming :  rain)^ 
■ght.  11.  Fine.  12.  Cloudy.  IS.  Rainy:  stonnyni^t.  14.  Fine.  15.  C^ttUyr 
rainy  night.  16,  17.  Rainy.  18.  Day  fine:  night  rainy.  19.  Rainy:  in^agfbt'^ 
lihiBidcr,  fig^tning,  and  hail,  between  twelve  and  (me.  20.  Rainy.  21.  IShow^^ 
B^^  b(»stenms.  22.  Fine:  Stratus  in  the  marshes  at  nig^t.  2S.  I^si«../2<.:  fiKay 
§att  evening  rainy.  25.  Fine.  26.  Cloudy:  fine.  27. .Fine:  StrUBii.  dn  As 
marshes  at  night.    28.  Fine.    29.  Cloudy.    90.  Cloudy.    31.  Fine.      /:  / :    %^ 


>  *      • 


RESULTS.  '        -.'  * 

ft  '  .  J^.    • 

-  ,t», 
■     4^   • 


• " . 


Wmds:  NE,  1 ;  E,  3;  SB,  8;  S,  I ;  8W,  10;  W,  2;  NW,  4;  Vk,;2. 

■      ; .'  - 

Baiometer:  Aiean  height 


f 


For  the  month 29*717  ifiches.**  * 

•     -'      ■'               -  -  •      ■•./  ■  k'  . 

For  the  lunar  period,  ending  the  7th .•^  29*967  v  r -^  A  *  '\ 

»  -  -  »■-./•'■'     '  -V'  ..-'       ^ 

For  13  days,  ending  the  12th  (moon  north)  •  ......;>  29rjS38l   .  \\-\-' 


For  14  days,  ending  the  26th  (moon  south) 29<68T 

.    ....         .   .         -         •  -/     ■'  ^\-':tY^'  •• 

/  ■  •  ^'- ;  ••■ 

^tfaennometer:  Mean  height  ''5."^. 

Fordiemcmth ^ ^ ••••  &l*9iM81itw^ 

For  the hmar  period. ...,. '  54;95k^l^! "^     ' 

For  30  days,  the  sim  in  Libra « , ..51*iSS5         ^ 

£vq^onilion. v^/.*  l*99,inl"     '^  ■ 

....*;.  3-62^    :    _.!.       . 


•A    •'      • 


JMoratory^  Stratford^  Eleventh  Month,  21,  1822.  fi-^&PWARIt-J        ^ 


U  i 


\.  ^\v..i,^  *;  ■  » ■;  vuMh  'v  ^- .'•  ■•  M''...  i*  /•■'yj 
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INDEX. 


ACADEMY  of  Sciences  in  St  Peters- 
burgh,  fibstracted  statement  of  the 
ivieather  during  the  20  years,  from  1778 
to  1798,  13. 
Acetic  add,  effects  of,  upon  Brazil  wood 

pi^>er,  85. 
Acetate  of  copper,  oompostdon  of^  164. 
Acidr  formic,  pr^aratioii  of,  hom  tartaric 
acidy  311. 

,  melanic,  name  proposed  to  distin- 
guish a  peculiar  substance  found  in  black 

urine,  69. 

■  sulphuric,  diluted ;  changes  effected 
by  it  on  the  cdkmr  of  Brazil  wood  pa- 
per, 24. 

—  sulphurous,    effects    upon    Brazil 

wood  paper,  84, 
•  tartaric,  preparation  of  formic  add 

from,  311. 
Adds  and  alkalies,  remarks  on  certain 

substances  which  appear  to  act  as  both, 

3. 

.         use  of  tincture  of  Brazil  wood  in 

distinguishing,  83« 
Adams,  Mr.  on  finding  the  sines  of  the 

sum  and  difference  of  two  arcs,  81 — on 

logarithmic  and  circular  series,  861— on 

compound  interest,  450. 
Aerolite,  andent,  notice  respecting,  470. 
Alkaline  sulphurets,  extract  from  ibe  me- 

iQoir  of  M.  Berzdius  upon,  884,  343. 
Alkohometrical  application  of  the  thermos* 

meter,  396. 
Alumina,  its  powers  as  a  base  considered, 

64» 

.  sulphate  of,  on.  a  peculiar,  880. 

America,  progress  of  mineralogy  in,  76. 
Amphibolic  minerals,  analysis  of,  316. 
Analysis  of  the  aerolite  which  feU  at  Ju- 
venas,  74. 

amphibolic  minerals,  316. 
.        diromate  of  iron,  76. 

■  colophonite,  396. 

■  common  verdigris,  161. 
I                    diaspore,  146. 

... ^.^  an  iron  ore  from  Brazil,  310. 

M  jeff*er8omte,  834. 

I  a  new  lead  ore,  117. 

— the  magnesian   minerals  of 

Hobokeny75. 

— magnesite,  389. 

1 mica,.  856. 

t\    native  carbonate  of  magnesia, 

389. 


Analysis  of  pulvis  antimonialis,  866. 

'     ■    ■       pyroxene,  396. 
— —  sulphate  of  alumina,  880; 

— -  the  sulphuretof molybdenum^ 


76. 


tabular  spar,  396. 


■  ultimate  of  vegetable- and  ai^ 

mal  substances,  484.  .      Z 

Angers,  fall  of  a  meteorite  at,  31 3. 

Apjohn^  Dr.  additional  remarks  on  tht 
influence  of  moisture  in  modiQ^g  the 
specific  gravity  of  gases,  145. 

Arcs,  two,  on  finding  the  sum  and  diffhi> 
.enoeof,  81.  « 

Arsenic  add,  eff*etts  of,  upon  Brazil  wood 
paper,  85. 

detection  of  minnte  quantities  of. 


187. 


test,  ne^  one  for,  77. 


Arsenious  add,  effects  of,  upon  Brazil 

wood  paper,  85. 
Ascension,  ri^t  of  8  Urss  Minoris,  189. 
Asia  Minor,  analysis  of  magnesite  from, 

389. 
Astronomical  observations,  87, 171,  877, 

3)57,  450. 
— — — —  Sodety  of  London,  andfysis 

of  the  Traosacdons  o£;  148, 883. 
Atmosphere,  on  the  finite  extent  of,  851. 
Azotic  springs  in  North  America,  470. 


B. 


Babbage,  Mr.  analysis  of  his  letter  to  Sir 
fi«  Davy  on  the  application  of  madd- 
nery  to  Uie  purpose  of  calculating  and 
printing  madiematical  tables,  383. 

Balls,  cannon,  oomwnBOD  of,  into  plum- 
bago, 77. 

Barlow,  Mr.  on  the  mathematical  laws  of 
electro-magnetism,  470. 

Barometer,  extraordinary  depressioQ'  o^ 
Dec  85, 1881,  863. 

Beaufoy,  CoL  astronomical  observatuDHis 
by,  87,  171,  877,  357,  450-Tpxperi- 
ments  and  calculations  for  comparing 
the  force  of  a  body  in  motion  with  dead 
weight,  165. 

Berthier,  M.  anal}rsis  of  native  carbonate 
of  magnesia,  389 — analysis  of  magne- 
site,  389. 

Berthollet,  Count,  notice  of  death  of,  4G9. 
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Index. 


Berzeliiu,  M.  on  the  attraction  of  moist- 
ure by  peroxide  of  copper,  154 — extract 
firom  his  memoir  on  the  alkaline  sul- 
phurets,  284,  34^. 

— — — ~  on  sulphurets,  notice  respect- 
ing, 469.  ^ 

Bewick,  Mr.  analysis  of  his  history  of 
British  birds,  294. 

Bezoars  voided  by  a  woman,  account  of, 
312. 

Black  urine,  71. 

Blowpipe,  an  account  of  the  principal 
characters  of  earths  and  metallic  oxides 
before  the,  271. 

Boase,  Mr.  on  the  difference  in  the  annual 
statements  of  the  quantity  of  nun  falling 
in  adjacent  places,  18. 

Body,  force  o^  in  motion,  compared  with 
a  dead  wek;ht,  1j65. 

Bones  found  in  a  cave  at  Kiikdale, 
account  of,  133. 

Bonsdorff,  M.  on  the  use  of  tincture  of 
Braral  wood,  in  distinguishing  several 
acids,  and  on  a  new  yellow  colour  ob- 
tained from  it,  23 — analysis  of  amphi- 
bolic minerals,  316. 

Books,  new  scientific,  78,  157,  237,  318, 
397,  471. 

Boracic  add,  eflfecis  of,  upon  Brazil  wood 
paper,  24. 

Brandes,  Prof,  observations  on  the  depres- 
sion of  the  barometer,  Dec.  25,  1821, 
263. 

Braadl,  iron  ore  ftom,  analysis  of,  310.    ^ 
>   -wood,  effects   of  sulphuric   acKl 
upon  the  colour  of,  24. 

tincture  of,  on  the  use  of,  in 


distingui^ing  several  adds,  23. 

Brooke,  Mr.  on  a  new  lead  ote,  1 17. 

Buckland,  Rev.  W.  notice  of  his  paper  on 
the  formation  of  valleys  by  diiuvml  ex- 
cavations, as  iUnstrated  by  the  valleys 
which  intersect  the  coast  of  Dorset  and 
Devon,  66 — account  of  the  bones  fbund 
in  a  cave  at  Kirkdale,  133, 173. 


C. 


Calcareous  rocks,  on  dliceous  petrifactions 
imbedded  in,  236. 

Cambridge  Philosophical  Sodety,  analysis 
of  thdr  Transactions,  61,  289. 

Carbon,  hydriodide  of,  discovery  and  com- 
position of,  153. 

Carbonate  of  magnesia,  native,  analysis  of, 
389. 

Cassius,  powder  of,  its  chemical  nature 
considered,  55. 

Cave,  account  of  bones  found  in  one,  at 
Kirkdale,  133,  173. 

Cedl,  Rev.  W.  notice  of  his  paper  on  the 
application  of  hydrogen  gas  to  produce  a 
moving  power  in  machinery,  &c.  6^, 


Characters,  principal,  of  j^ , 

metallic  oxides  beSate   the  bltwiiBe, 
271.  *^: 

Charcoal,  fusion  of,  122. 

Children,  Mr.  on  diaspcnre,  146, 

Chloride  of  gold  and  sodium,  method  of 
preparing,  156 — composition  of,  156. 

Cmomate  of  iron,  analysis  of,  76. 

Citric  add,  effects  of,  upon  Brazil  wood 
paper,  25. 

Clarke,  Dr.  notice  of  his  paper  on  the 
crystallization  of  water,  61 . 

Colophonite,  analysis  of,  396. 

Common  verdigris,  on  the  compositioli  of, 
161. 

Compression    of  water,  instrument   for 
measuring  of,  236. 

Constantino  Pogonatus,  Greek  fire  suppos* 
ed  to  be  invented  during  his  reign,  391. . 

Conybeare,  Rev.  J.  J.  on  works  in  Nieflo 
and  the  Pirotedmia  of  Venoceio  Birin- 
gucdo  Siennese,  364 — on  sificeoua  pe- 
trifiu^tioas  imbedded  on  calcareous  rocks, ' 
236— on  Greek  fire,  434. 

■  Rev.  W.  D.  notice  of  hh  pa- 

per, entitled,  additional  notices  on  the 
fostul  genera  of .  ichthyosaurus  and  pkw 
siosaurus,  66. 

Copper,  acetate  of,  compodtion  of,  164. 

'  general  return  of  the  quantity  rf, 

raised  in  Great  Britain  and  Irdland^ ' 
154. 

'  ores,  averaee  produce  of  die,  154. 

— peroxide  o^  analysis  of,  154. 

■'     attraction  of  moisture  • 


by,  154. 
Cornwall,  Royal  Institution  of,  RqMrt  of, 

305. 
Corroave  suUimate,    unacted  upon   br 

Kffht,  64. 
Coulommiers,  analysis  of  magnesite  finm, 

389. 
Crystalline  form  of  diaspore,  on  the,  17« 
Cutanus,  near  Madrid,  analysis  of  nu^gne^ 

site  from,  389. 


D. 


Definition  of  a  straight  line,  71. 
Deflagrator,  improved  account  of, -1 19b 
Diaspore,  on  the  crystalline  form  of,  17* 
Deuchar,  Mr.  an  account  of  several  cir- 
cumstances connected  with  the  ductility 
of  glass,  358, 
Dobereiner,  M.  on  the  preparation  of  ^nr^ 

mic  add  from  tartaric,  3 1 1 . 
Ductility,  of  glass,  an  account  of  iseveral 
circumstances  connected  with,~358. 


E. 


Egg,  weight  lost  by,  during  incubation^ 
source  of  the  earthy  matter  of,  65» 


Index. 
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Sloetfktl  coBAeciing  -^Are^xm  iSm  ftnda- 
mental  state  of  fSbe  phenomttia  ciy  1, 

Electro-magnetic  experiment,    new  one, 

\    318. 

Essential  (mIs,  thor  smell  destroyed  fixed 
oils,  388. 

Experiment,  electro-magnetic,  new  one, 
318. 

Extent,  finite,  of  the  atmosphere,  251 . 


F. 


Faraday,  Mr.  on  the  hydriodide  of  caxbon, 

153. 
Figuier,  M.  on  the  prqiaratifon  of  chloride 

of  gold  and  sodium,  156. 
Fire,  Greek,  on  the,  390. 
Flaoboric  add,  efiects  of,    upon  Braal 

wood  paper,  24. 
Fluoric  acid,  effects  of,  upon  Brazilwood 

paper,  24. 
Form,  crystalline,  of  sulphate  of  potash, 

on  the,  342. 
Fox,  Mr.  R.  W.  on  the  tempeiatuie  of 

mines,  440. 
Frauenhofer*s  experiments  on  th«  fflnmi- 

nating  powers  of  the  different  rays,  1 57. 
Fruits,  green,  influence  of,  upon  the  air, 

154. 
Fyfey  I>t.  analysis  of  tutenag,  236. 

G. 

Ganges,  extract  df  Ci^t.  Hodgson^s  jour« 

nal  of  a  survey .  to  explore  the  source  of, 

31,99. 
Gases,  specific  gravity  of,  remarks  <m  the 

influence  of  moisture  in  mocfifying,  195. 
— '  mocBfieation  of, 

by  moisture,  29,  257. 
Geological  remarks,  83. 
■  Society,  proceedings  of,  308, 

388, 
Geology  of  Snowdon  and  the  sorrounding 

country,  sketch  of,  231. 
Gibbsite,  notice  of   a    new  mineral  so 

named,  470. 
Glass,  ductility  of,  an  account  of  several 

circumstances  connected  widi,  358. 
Gold  and  soditun,  chloride  of,  156L 
Gravity,  specific,  modification  of, by  mobt- 

ure,  29, 267. 
Greek  fire  of  the  Middle  Ages,  on  the, 

390. 
Greenland,    notice    of   Capt.   Scoresby*s 

voyage  to,  277. 
Greening,  M.  on  the  alkohometrical  ap- 
plication of  the  thermometer,  396. 

H. 

Hakcwell,  M,  notice  of  his  paper  on  the 
Stonesfield  slate  pits,  70. 


Hare,  Br.  acobunt  of  his  impiO¥ed  defl«- 
gmuft^  119. 

Hally,  Abb^,  account  of  <lie  death  of,  231. 

Herapath,  Bfr.  observations  upim  D.*8  an- 
swer to  C.*s  remarks  upon,  197. 

Hoboken,  noagnesian  minerals  of,  75. 

Hodgson,  Capt.  extracts  from  his  journal 
during  a  survey  of  the  sources  of  the 
rivers  Ganges  and  Jumna,  31 ,  99. 

Howard,  Mr.  R.  meteorological  tables,  by, 
79,  189, 239,  319,  399,  473. 

Hydriodic  add,  effects  upon  Brazi^  wood 
laapet,  24. 

Hydnodide  of  carbon,  discovery  and  com- 
position of^  153. 

Hydrogen  gas,  on  the  application  of,  to 
produce  a  moving  power  in  machinery, 
62. 

■     I  on  sounds  exdted  in,  172. 

>  and  tin,*  compound  of,  136. 

Hypophosphorous  add,  effects  of,  upon 
Brazil  wood  paper,  25. 


I. 


ledand,  volcano  in,  284. 

Jefiersonite,  account  of,  234. 

Institution,  Royal,  of  Cornwall,  report  of, 
395. 

Iodic  add,  effects  upon  Brazil  wood  pa- 
per, 24. 

Jones,  Mr.  on  the  method  for  finding  the 
sum  of  all  the  coeffidents  in  the  expan- 

.   sion  of  a  multinomial,  27. 

Iron,  chromate  of,  analysis,  of,  76. 

— -^  ore  from  Brazil,  analysis  of,  310. 

—  different  kinds  of,  magnetic  power 
of,  381. 
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